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AESTRACT 
Pastoral farming in the South Island High Country is under 
pressure from many forces, among them al ternati ve land uses and an 
uncertain economic climate. This study, based on the Upper Hurunui 
Catchment in Canterbury, looks at a method of evaluating the effect 
such pressures might have. 
The study first reviews the physical resources of the 
study area and then represents the area as a number of land units 
arranged into land systems, following the approach of Christian 
(1957). Representative land units are then chosen and for each of 
these the response to pastoral development is estimated. 
Existing use experience is analysed together with an 
appraisal of land tenure, Government and local body policy and 
social aspirations. The information gained is used to define likely 
land utilisation types after the approach of Beek (1978). 
The culmination of the study is the drawing together of the 
physical resource data and of the land utilisation types to formulate 
land use systems, and the assembly of land use systems into land use 
patterns. A land use pattern represents a series of land use 
systems such as is found in a single pastoral farming enterprise. 
The introduction of a new land utilisation type, either 
, 
pastoral or non-pastoral, into a land unit means a new land use 
system is created and at the aggregate level, a new land use 
pattern. The land use patterns can be compared as a useful tool for 
land use evaluation. 
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1. INTRODUCTION 
1.1 Location of the Stu~y Area 
The study area lies in the upper catchment of the Hurunui 
River, Canterbury, It is a generally steep mountain and glaciated 
valley complex covering a land area of approximately 32 000 hectares 
delineated by the boundaries of land currently occupied by the 
lessees of Lake Sumner, Lake Taylor and.Esk Head pastoral runs. 
These boundaries have been extended where appropriate to conform to 
natural land boundaries. In so doing some areas of State Forest 
land have been included within the study. 
Access to the study area is via the Lake Sumner Road from 
Hawarden, 45 kilometres. The last 25 kilometres of this road is a 
single lane metal road of poor quali ty. Wi thin the study area low 
quality farm tracks provide access to most valley areas. 
1.2 The Problem 
Pastoral farming in the Upper Hurunui is being affected by 
the use of the area for other purposes, by some deterioration in 
the quality of pastoral resources and also by a changing national 
economy. The problem is to establish a suitable method for assess-
ing the impact of such pressures and changes on the pastoral use of 
the resource. 
1.3 Study Objectives 
The objectives established for this study were: 
(a) To assess the land resources in the Upper Hurunui 
Catchment above the confluence with the Seaward River for their 
potential pastoral use. 
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(b) To consider the impact that alternative use options 
and a changing economy Il:ight have on pastoral use of these 
resources. 
1.4 Stu~y Method 
The planning process used by O'Connor, Batchelor and 
Davison (1979) in the Mavora Catchment, Southland has been adapted 
for use here. In that approach the resources are surveyed and the 
land organised into land systems following the approach described by 
Christian (1957). In the present study, for each main component 
land unit within the lacd systems, cost-benefit production curves 
are prepared for pastoral use. These response curves draw on 
existing land use experience and on experimental and practical 
records from related larrd units elsewhere in the high country. 
Existing use experience, Government policy and social 
aspirations are consider-ed to allow the preparation of land 
utilisation types follo~dng the method of (1978). The land 
utilisation types and lend units are brought together in the 
formulation of land use systems. Inputs to the land use systems can 
be varied, allowing the effect of such variations to be assessed. 
A diagramatic representation of the study method appears as 
Figure 3. 
1.5 Field Work 
Existing published data was supplemented by extensive 
field survey work during the summer of 1978-79. 

6. 
2. RESOURCE INFORMATION 
2.1 Geology 
Sheet 18 (Hurunui) of the New Zealand Geological Survey 
(Gregg, 1964) outlines the main geological features of the study 
area. Rock of most of the area is strongly indurated, mostly graded 
bedded greywacke and argillite with beds of basic volcanics with 
associated sediments belonging to the Triassic age. In the valleys 
these are overlain with deposits of glacial origin from the Otira 
glaciation. Figure 4 indicates the location of these features. As 
the structural geology of the area and the more recent glacial 
features are major topics in their own right each will be considered 
under separate sub-headings. 
2.1.1 Structural Geology 
Read (1964), when commenting on the structure of the area 
wrote liThe immediately apparent structural feature of the area is a 
dominant northward trend reflected in all beds by an average strike 
slightly east of north. Dips are invariably high and the beds are 
overturned when dipping to the east. 
Local variation, an important character of the beds, results 
from the occurrence of a great deal of small scale folding and fault-
ing within the overall pattern. The high angle of dip and northerly 
strike as such is only the final form impressed on already much 
deformed strata during the period of final uplift to their present 
attitude. II 
Read covered mainly the geology in the immediate vicinity 
of the two river branches where the geology is reasonably simple. 
Further west the Studleigh Range includes a Melange formation. This 
was described by Petrie (1974): liThe Esk Head Melange is comprised 
of chaotic and disrupted sediments, and occupies a belt at least 
50 kilometres long and 8 kilometres to possibly 15 kilometres thick. 
/ 
N 
P129 
I / 
_-I 
.- '-
'-
'" \ 
'\ 
\ 
,,'\. I 
f; 
Q;b I 
/if 
) 
-\ 
\. ;:::{ 
",'f( 
\ / 
f 
\./ ./ 
) 
/.r- "-
,/ 
\ 
Dampier 
\ "I 
( / \ \... I 
"-
/ \ I '-~ \ \ ) "- \ 
\ ) 
\ ,/ 
\r~ Esk 
\ 
I 
,/ 
\ J 
/~ ( 
/' -... 
"- I - --' I 
f 
" 
\' 1/ ) \ I // / }--L.r-; f r /'\ 
" 
/ '\. 
River 
----- ,-
8-K 
,/ ( Vi 
r I 
/ 
,/ 
/ 
) 
REFEREI'JCE 
GI'lci<l1 Outwash gravels 
SI Bel nard formation. 
Glacial Outwash gravels 
Burnham formation. 
Strongly indurated, mostly 
graded bedded greywacke 
of the Torlesse group. 
Beds of basic volcanics ~:5:£e~ 
with associated sediments. :: 
River gravels and swamp 
deposils, 
Concealed faull. 
Late Quaternary fault trace. _____ ••• 
Moraine deposits from 
Poulter Advance, 
Moraine deposits from 
Blackwater Advance. 
(Based on Gregg 1964 and Read 1964 ) 
Study Area Boundary 
FEB 1979 
FIG 4 
Geology 
2 3 kl1'\ 
SCA L E 1; 100000 
Orawn ov the Oepartm.ml "I • apds <1nd Survey 
7 
8. 
Much of the Melange dips steeply to the east. The outcrop pattern is 
a reflection of post-chaos folding. 
Sandstone and siltstone are the dominant lithologies, but 
lesser amounts .of spilitic lava, limestone, conglomerate and jasper 
occur within the melange." 
The lithology listed above is not restricted to the melange 
area but is also descriptive of much of the study area. Within the 
melange it is m:>re confused; however as already mentioned in the 
introductory pa.::'agraph the area is mostly greywacke and argili te, 
both of sandsto~e/siltstone origin with beds of basic volcanics and 
associated se~ents. These main deposits were laid down in the 
pre-cretaceous era, that is greater than 135 million years ago. 
The dominant northerly trend of all beds has already been 
mentioned. One major fault line occurs within the area, that is the 
Hope Fault which lies E.N.E. to W.S.W. across the western corner of 
the upper river val,ley. Minor unnamed faults of late quaternary 
origin exist in the Oronoko Range and the Dampier Range both lying 
almost due north-south. A major north-south fault lies outside the 
eastern end of the study area but has not affected surface lithology. 
2.1.2 Glaciology 
Glaciology is a valuable heading for describing the more 
recent geologic5l history of the valley. Although three distinct 
glacial advances can be identified in the Hurunui Valley only two 
can be observed wi thin the study area. The Poulter advance of 
9,500 years ago left moraine formations between Loch Katrine and 
Lake Taylor, at the north and south ends of Lake Sheppard, and at the 
east end of Lake Sumner in the North Branch and immediately below 
Lake Mason in tLe South Branch. The Blackwater advance of 10,000 
years ago left e~~osed moraine formations in the vicinity of the 
Sisters Ridge acd above the Sisters Stream on the south side. 
Following these glaciations considerable downcutting of river 
channels in the outwash resulted in river terraces on which alluvial 
fans of more recent origin have been deposited. 
2.1. 3 Summary 
Of greatest importance to the success of pastoral farming 
within the study area is the recent geological history. The forma-
tion of fans, terraces and moraines during and since the latter major 
glaciations has provided that part of the landscape suited to 
cultural amendment allowing viable productive farming to continue. 
On the other hand, the lack of continuing success in pastoral farming 
on some of the rugged terrain is attributable to the influence of 
complex structural geology on such terrain, especially on its 
manageability and erodibility. 
2.2 Landforms 
The current form of the land reflects the geology discussed 
in the previous section, modified by the subsequent erosive action of 
",ater and wind. In this section a brief description of the area will 
be given followed by comment on altitude, slope and aspect. These 
collectively have considerable effect on soils, vegetation and land 
management and will therefore greatly affect later discussion in 
this report. 
2.2.1 Description 
The study area is comprised of two major splintered valley 
systems, roughly conforming to the north and south branches of the 
Hurunui River. These valleys have gently sloping, wide floors, 
becoming narrower at the south-eastern end near the confluence of 
the two rivers. 
Glacial advances at different times through different path-
ways have had considerable effect on this landscape. This effect is 
particularly seen in the north branch where Lakes Katrine, Taylor 
10. 
and Sheppard lie in a valley now separated from the main river. It 
is also indicated in the splitting of the South Branch valley by the 
Island Hills. Glacial influence is also shown in the steep walls to 
the main valley systems and in the extensive outwash terraces of the 
Sisters area. 
Tributary valleys reflect major downcutting and the major 
tributaries often grade quite gently for considerable distances 
towards the main watershed ridge. This is particularly true of the 
upper river valley in the North Branch and the tributaries from the 
Dampier and Puketeraki Ranges in the South Branch. 
The mountain ranges, as mentioned earlier, rise steeply 
from the valleys. Their main axis is north-west to south-east, with 
the south-western slopes generally being slightly shorter and steeper 
than the north-eastern slopes. 
In summary, there are two main valley systems, complexly 
modified by glacial action and subsequent erosion, confined by steep-
sided generally deeply dissected mountain ranges. 
2.2.2 Altitude 
The study area lies in an altitude range of 450 to 1865 metres. 
Figure 5 shows the altitude in 300 metre divisions. As can be seen 
from this map the main valleys throughout the area are at an altitude 
of less than 600 metres, while a large portion of the study area is 
under 900 metres. The bush line in this area is approximately 
1200 metres, above which plant growth rate is slow. Less than 12 per 
cent of the study area lies in this zone. 
In summary the study area consists of three main altitudinal 
zones: a mid-altitude zone lying between 450 and 900 metres in which 
plant growth can occur 6 or 7 months of the year and the snow risk is 
moderate; a high-altitude zone of greater than 1200 metres with an 
extremely harsh climate for plant growth and an extreme snow risk for 
stock. Between these two zones is a transitional zone which includes 
/ 
I J 
I\J 
/' 
r 
I 
.-
..--1 
'-
'-. 
" 
\ 
,,'\. I $, 
q, 
'-.( ~ 
--\ J 
\. ::: ( 
'-..'f( 
\ / 
f 
P126 
\./ ./ 
, 
) ( I 
/.r- ;::.- \ I 
,/ '-,..1 
'-
\ 
Dampier 
\ 
/ 
'\ 
\ 
'" 
\ '-
\ ;1 
\ ) 
) 
Esk 
/ 
\ ) 
/"'" f r ---, 
J ~ ~ "-
I \f I ~' J \ I // / ) )~ -L. r' 
I ( r' i\ 
.. / "\, 
River ""- ,..-
\ 
I \ 
'\ ! 
/ 
<' 
I 
) 
\ 
( 
I 
) 
REFERENCE 
Study Area Boundar y 
CONTOUR 
IIIIl 
~ 
< 600m 
600 - 900m 
900 - 1200m 
1200 - 1500m 
> 1500m 
1 1 
FEB 1979 
FIG 5 
Altitude 
a , 2 J 4 !o.m 
L ~.----L._~~. __ ..L...._._~ 
~- SeA L E 1: 100000 
Drawn by the DeoMtr(Wf'~ ot liJnd~ dN1 SUfVe_~ 
12. 
the 300 metres below the timber line. Plant growth in this 
intermediate zone is limited to about 5 months of the year and the 
snow risk is high. 
2.2.3 Slope 
Slope affects cultivation and stook movements. Figure 6 
divides the area into areas in which a particular range of slopes 
predominate. Areas with a slope of less than 8 degrees can be 
cultivated safely using a wheel tractor. Areas with slopes of up to 
20 degrees can be cultivated, although in some cases with difficulty. 
Areas with slopes of greater than 30 can be very difficult to 
muster, especially where the landforms are deeply dissected. 
If slope were the only consideration approximately 30 per 
cent of the area could be cultivated. Unfortunately other 
considerations reduce this percentage considerably. The balance of 
the area is steep run country. 
Aspect 
Aspect is important in two ways; firstly as it divides 
sunny and shady country and, secondly, as it affects exposure to 
different winds. 
The study area as a whole is well balanced as regards sunny 
and shady country. As a consequence, however, of past subdivision, 
two of the three runs have a serious imbalance of country. As 
regards exposure to wind, the main ranges provide channels for the 
north-westerly. The northerly faces are therefore exposed not only 
to the sun but also to strong winds leading to a moisture deficit 
during the summer months. These conditions can lead to soil erosion. 
The shady country in this area also tends to be fairly steep 
country making it difficult to utilise efficiently without con-
siderable fencing. It is also on this shady cOillltry that snow will 
lie following a winter storm. 


Figure 7 shows the main areas of shady country within the 
study area. 
2.3 Climate 
In the mountain lands climate is critical to the continuance 
of pastoral farming. One of the main attributes of the climate is 
variabili ty. In a "good" season management can be straightforward 
and profits high; in a "bad" season management is extremely 
difficult and stock losses can exceed 25 per cent. 
One problem in describing the climate of the study area 
has been the lack of records. Rainfall figures are readily available 
as records have been maintained at the Lakes Station and in recent 
years these have been supplemented by recordings maintained by the 
North Canterbury Catchment Board. Other facets of climate can only 
be derived from data recorded at climatological stations well outside 
the study area and from the recollections of those resident in the 
area. 
Figure 8 shows the locations from which data has been 
collected. 
Climatic History 
'~ecause of the disturbance that climatic change introduces 
into our high country systems, no investigation can afford to ignore 
the long lasting effects of past climatic conditions. (Chinn, 1977)." 
Climatic change leads to shifts in both the vertical and 
the latitudinal distribution of vegetation hence altering the basic 
ingredient of pastoral farming. Chinn noted that "Climate has 
changed and continues to change even in the brief span of man's 
wri tten history." In New Zealand these changes have been identified 
by the advance and retreat patterns of the glaciers. Cycles of 
heating and cooling have been noted but unfortunately not at a 

17. 
suitable for future predictive work. 
In the Hurunui specific changes since the last glaciation 
10,000 years ago are not obvious, though undoubtedly biologists and 
geologists could identify some trends. Prior to the last major 
retreat of the glaciers the climate was marked by wide oscillations 
between cold and warm. 
Precipitation and Evaporation 
The range of rainfall wi thin the study area is from 1200 mm 
at the Seaward River to 2000 mm in the upper valley of the North 
Branch of the Hurunui. The increase of 800 mm occurs in a distance 
of only 16 kilometres, and is related more to distance from the main 
mountains than to al ti tude. The increasing rainfall is very evident 
in the vegetation. Figure 9 shows the inferred pattern of average 
annual rainfall for the study area. 
While the average rainfall figure is val.uable, the monthly 
distribution and annual variation are more important. Figure 10 
shows the mean monthly rainfall as a percentage of mean annual. The 
graph for Lakes Station based on figures for the period 1914-1970 
shows a relatively even spread of rainfall throughout the year. The 
graphs for a single year, 1975 show considerable variation between 
months. They also reflect the fact that south-westerlies contribute 
to the rainfall at the Lakes Station homestead, but at Number 3 Hut 
in the Upper Valley nor-west rain is the most significant. 
Variation has already been seen in the graphs for monthly 
distribution. Figure 11 emphasises the wide fluctuations in rainfall 
which can occur from one year to the next. 
These facets of precipitation introduce some of the 
uncertainty for farming in the area. In higher rainfall areas 
uncertainty is reduced. Two other facets of precipitation are also 
important. Fog can be important to plant growth on high al ti tude 
exposed areas, but it can also hinder high country management causing 
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delays during mustering. The total moisture obtained from fog may be 
small, but fog can be frequent particularly in alpine saddles. Snow 
as a form of precipitation gains its importance more as a hazard to 
stock than as a contributor to total moisture. Regular snowfalls 
occur even to the low levels during the winter months. None of these 
falls has been particularly heavy in the last few years and few stock 
have been lost. Reports on the run files refer however to some heavy 
falls particularly around the turn of the century. Following one 
such fall in 1918 the Christchurch "Sunil reported; "But from all 
accounts Eske Head, occupied by Messrs Crossley and Kennedy has 
suffered in extremely severe fashion. There the fall ran from three 
feet on the slopes to ten feet on the gullies ••• Higher up, the 
Sumner Lakes do not appear to have suffered as badly this winter as 
has Eske Head." The departmental file for that time records stock 
losses on Esk Head as high as 25 per cent. 
The effectiveness of precipitation may at times be reduced by 
high evaporation. No data are available for the Hurunui. Values 
recorded "from the Craigieburn Forest Park, in a 1450 rom rainfal+ 
area, indicate that evaporation may exceed precipitation at times 
during the December to March period. In the Hurunui this would 
certainly be the case in all areas with an annual total rainfall of 
less than 1150 mm. In higher rainfall areas short term deficits may 
occur but these are unlikely to be of sufficient duration to 
seriously affect plant growth. 
Wind 
Wind is important as it not only increases evaporation at 
the soil surface but also is an agent of wind erosion. Wind 
direction is also important as a determinant of rainfall distribution. 
The northerly being the most important in the upper valleys, while 
the southerly brings some rain to the lower area. 
No wind recordings have been taken in the valley. It is 
necessary to examine information from other areaS and derive a 
possible pattern for the study area. Figure 12 indicates the 
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23· 
percentage wind run from each direction during 1976 at three stations 
within 50 kilometres of the study area. These figures show that the 
landform orientation has considerable influence on wind direction. 
It is therefore considered that the main wind direction in the 
Hurunui is between north and west depending on the location. 
Figure 13 shows the annual variation in mean daily wind run 
from year to year. Such fluctuations are quite marked, but more 
important is the increase in wind as altitude increases. This is 
particularly important as a potential agent cf erosion and must be 
considered when making recommendations on Land Use. 
2.3.4 Temperature 
It is widely believed that the mean temperature in the 
mountains falls with increasing al ti tude, the "rule of thumb" lapse 
rate being 10 0 for every 180 metre increase in altitude. Such 
temperature differences affect both vegetation type and growth rate 
and therefore recovery from grazing. 
There are no temperature records for the valley. Records 
are kept at Hanmer, north-east of the study area, Balmoral, to the 
east, and at two locations at Oraigieburn Forest to the south. These 
figures represent four distinct altitudes though in different 
locations. Figure 14 represents graphically the values obtained. 
From these graphs it is noted that not only does mean temperature 
drop as altitude increases but also the range decreases. While this 
decrease in range may be true when dealing with mean recorded air 
temperature, it is not necessarily true for the extremes in 
particular sites. Holgate,(1978)reported ground temperature ranges 
of up to 52°0 in some months at an exposed site in the Porter 
catchment. Such a range makes it difficult to secure revegetation 
particularly of bare ground. 
The significance of temperature ranging above and below 
freezing point is that a freeze-thaw situation is created. As freez-
ing and thawing occur, the soil is loosened and often removed either 
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by down slope movement or wind erosion. In the Porter catchment a 
freeze-thaw situation occurred on 137 days in the twelve months from 
October 1975. 
Summary 
The mountain climate is one of extremes, of daily, monthly 
and annual variations. The values given in the literature display 
some of this variability; however to rely on mean figures for 
understanding the mountain climate is at best foolhardy. This review 
of climate has been intended to sharpen awareness of the lack of 
reliability in the climate and hence its problems for pastoral 
management. 
2.4 Soils 
The soils of the mountain lands are inadequately described. 
Cutler, 1977 referred to the mapping of hill and steepland soils as 
follows: "Soil patterns on hilly and steep terrain are likely to be 
more complex than on land of more gentle relief. In order therefore 
to map large areas of hilly and steep land it has been customary to 
group soils into broad mapping units which often include a greater 
range of profile classes than is normally found in sets, associations 
or complexes. Because the survey effort involved does not allow 
identification of the component series or types, the hill and steep-
land soils have been named according to the dominant (or what is 
believed to be the dominant) series." 
Acknowledging the inadequacy of existing information the 
Soil Bureau of the D.S.I.R. has carried out a survey of the soils 
within the study area defined by the Lands and Survey Department. 
The soil sets discussed in Section 2.4.1 relate to published data. 
The relevance of the new information is discussed in Section 2.4.2. 
Soil Sets 
The information on Soil Sets obtained from the General 
27. 
Survey of the soils of South Island, New Zealand, Sheet 6, has been 
recorded as Figure 15. The area of each set in the Study Area and 
the main characteristics of each set are as follows: 
2 110 ha Set 52 Craigieburn Soil: A high country yellow brown 
earth. Silt loam. 'Parent material is greywacke loess 
over gravel. Natural vegetation re~fescue tussock 
grassland, small patches of beech forest. Formed on 
fans and undula~ing high terraces at 450-800 metres 
al ti tude in 900-1500 rom rainfall areas. Low to very low 
natural nutrient status, responds very well to super-
phosphate, lime and molybdenum. Five-fold increase in 
carrying capacity is possible. Prone to severe wind 
erosion and frost heave. 
680 ha Set 53 Cass Soil: A high country yellow brown earth. 
Sil t loam and stony silt loam. Parent material greywacke 
loess over glacial till. Natural vegetation snow/fescue 
tussock grassland. Formed on rolling moraines at 500-
800 metre altitude in 1000-1500 mm rainfall areas. Low to 
very low natural nutrient status, responds very well to 
superphosphate. Six-fold increase in carrying capacity 
possible, also CUltivation for feed crops. Prone to 
, 
severe sheet and gully erosion. 
810 ha Set 53b Katrine Soil: A podzolized high country yellow 
brown earth. Sandy loams and stony loams. Parent material 
greywacke gravels and moraines with thin cover of loess. 
Natural vegetation snow/fescue tussock and beech forest. 
Formed on flat and gently sloping fans at 470-800 metres 
al ti tude in 1200-3700 mm rainfall areas. Very low natural 
nutrient status, fertiliser response not well-known. 
Subject to severe sheet, gully and wind erosion. 
4 370 ha Set 57 Kaikoura Steepland Soil: A steepland soil related 
to the high country yellow brown earths. Silt to stony 
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29. 
loarns. Parent material greywacke and greywacke detritus. 
Natural vegetation snow tussock grassland and sub-alpine 
scrub. Formed on steep to very steep land at altitudes 
between 1000 and 1650 metres in 1000-1850 rom rainfall 
areas. Very low natural nutrient status, fertiliser 
response not well-known. Subject to severe sheet, gully 
and wind erosion. 
15 900 ha Set 57a Tekoa steepland soil: A steepland soil related 
to high country yellow brown earths. Stony loarns and 
silt loarns. Parent material greywacke and greywacke 
detritus. Natural vegetation mainly fescue tussock 
grassland. Formed on steep land at altitudes between 
350 and 1000 metres in 900-1400 mm rainfall areas. 
Low to very low natural nutrient status, response to 
fertiliser not well-known. Subject to severe sheet, 
gully and wind erosion. 
3 220 ha Set 57b Bealey Steepland Soil: A s~eepland soil related 
to podzolized high country yellow brown earths. Stony 
silt loarns. Parent material greywacke and greywacke 
detritus. Natural vegetation mainly beech forest. Formed 
on steep to very steep land at altitudes between 450 and 
1350 metres in 1100-2000 rom rainfall areas. Low to very 
low natural nutrient status, response to fertiliser not 
well-known. Subject to severe sheet, scree and gully 
erosion where cleared. 
360 ha Set 58 Spenser Steepland Soil: A steepland soil related 
to podzolized high country yellow brown earths. Stony 
loarns. Parent material greywacke and greywacke detritus. 
Natural vegetation sub-alpine grassland, scrub and fell 
field. Formed on steep mountainsides, rolling ridge tops 
and basins at altitudes between 1000 and 2000 metres in 
2000-4000 rom rainfall areas. Very low natural nutrient 
status, response to fertiliser not known. Subject to 
30. 
wind, sheet and gully erosion when vegetation removed. 
530 ha Set 65 Lewis Steepland Soil: A steepland soil related 
to podzolized high country yellow brown earths. Silt 
loam and sandy loam. Parent material greywacke and 
greywacke detritus. Natural vegetation beech forest and 
sub-alpine scrub. Formed on steep and very steep hills 
at altitudes between 450 and 1400 metres in 1800-3400 rom 
rainfall areas. Very low fertility, suited only to 
protection forestry. Prone to severe sheet and gully 
erosion. 
1 520 ha Set 99 Tasman Soil: Recent soils. Shallow silt/sandy 
loam. Parent material greywacke alluvium. Natural 
vegetation fescue tussock grassland and matagouri scrub. 
Formed on gently sloping floodplains and fans at altitudes 
between 300 and 150 metres in 500-3050 rom rainfall areas. 
Medium to low natural nutrient status, respond well to 
superphosphate. Four-fold increase in carrying capacity 
possible; also potential for feed crops. Stream bank 
erosion possible. 
Nil ha Type 100 Alpine Steepland Soils: Parent material 
greywacke. Natural vegetation bare ground and alpine 
herbs. Formed on steep to very steep mountain lands at 
altitudes between 1500 and 2400 metres in areas with 
greater than 900 rom rainfall. These soils are 
geologically active. (Not separately mapped in study 
.Area. ) 
120 ha Sets 53b and 52. Soils exhibiting the characteristics of 
both Katrine and Uraigieburn soils though dominated by 
soils of Katrine set. 
510 ha Sets 53b and 99. Soils exhibiting the characteristics of 
both Katrine and Tasman soils, though dominated by soils of 
Katrine set. 
31. 
730 ha Sets 58 and 100. Soils exhibiting the characteristics of 
both Spenser and Alpine soils though dominated by soils 
of Spenser set. 
540 ha Sets 99 and 52. Soils exhibiting the characteristics of 
both Tasman and Craigieburn soils though dominated by 
soils of the Craigieburn set. 
32 000 ha 
Recent Work on Soil Survey and Classification 
The information in this section relates to a soil survey 
carried out in the summer of 1978-79 by pedologists from the Soil 
Bureau of the Department of Scientific and Industrial Research at 
Lincoln. The area surveyed relates only to the minimum study area 
defined by the Department of Lands and Survey (see Figure 2), and 
therefore the results apply mainly to that area. 
"The major differences with the 4 mile to 1 inch map is 
the widespread occurrence of podzolized soils, many with well 
preserved A2 horizons. We have therefore replaced the previously 
mapped Tekoa soils with Bealey soils and the weakly to moderately 
podzolized Katrine set has been extended into areas previously mapped 
as Cass or Craigie burn. 
Greater accuracy has also been achieved on the flood plains, 
fans and moraines, where most observations were made." 
"N.B. Only limited work was dope on the steepland units 
so soil boundaries and soil characterisation here 
are tentative and may be modified with further 
work" 
(Bennett, Trangmar, and Webb, 1979). 
32. 
As this work provides better definition than the earlier work 
referred to in the previous section, it has been used where possible 
in the section later in this report referring to "land units". 
Soil Associations 
As mentioned in the introduction, the hill and steepland 
soils are complex in nature and generally inadequately mapped. The 
recent study discussed in the last subsection acknowledges that this 
is still the case. Therefore, as an aid to understanding the hill 
SOils, Figure 16 has been included. 
Young (1978) indicated that within a hill soil set are a 
number of repeated stream catchments, these can be further divided 
into sub-catchments and mini-catchments, each with a central drainage 
channel. All drainage within the mini-catchment feeds to the main 
channel, often below the ground surface. As moisture flows to the 
centre, nutrients are leached from the soil and accumulate near the 
central channel. Similarly any soil movement is in the same 
direction. The resulting soil pattern is shown in Figure 16, that 
is, shallow impoverished soils .on the ridges with deeper, more 
fertile soils around the drainage channel and lower in the catchment. 
Soil Erosion 
Soil erosion as affected by land management often leads to 
very heated discussion, the controversy often arising from failure 
to consider erosion in the true context of time. In the mountains 
soil formation occurs over lengthy time spans, measured in thousands 
of years. Many forces which are now called erosion are in fact 
natural soil forming and land forming processes. It must be conceded 
that natural geologic erosion will be occurring in the Upper Hurunui. 
However, as has happened in much of the South Island high country, the 
vegetation has been reduced by fire and stock thus exposing further 
land to the rigors of wind, water and temperature. Accelerated 
erosion has undoubtedly occurred, but to classify the erosion evident 
within the study area as natural or accelerated is difficult and 
therefore erosion must be called erosion to enable its extent to be 
Soil Associations MARCH 'IU'. 
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measured. This has been done with Figure 17 where erosion is 
classified according to the amount of bare ground evident. 
From Figure 17 the following classification of erosion 
the study area has been obtained. 
1 760 ha ( &fa) Negligible erosion Not Significant Bare 
11 360 ha ( 35%) Slight erosion 1-10% " 
8 600 ha ( 27%) Moderate erosion 11-20% " 
6 590 ha ( 21%) Severe erosion 21-40% " 
3 690 ha ( 11%) Very severe erosion 41-60% " 
Nil ha ( 0%) Extreme erosion > 60% " 
32 000 ha ( 100%) Total 
in 
Ground 
" 
1\ 
" 
" 
II 
Contributing to these erosion figures are five types of 
erosion; wind, sheet, frost, gully and slip erosion. Mountain lands 
are very vulnerable to wind erosion. The exposure of the high 
al titude lands to the wind has already been noted. This wind is 
capable of shifting large quantities of fine soil loosened by frost 
lift, burning, grazing, and on occasions, cultivation. 
Sheet erosion has long been considered a major form of 
erosion in the mountains. The assumption being that soil is washed 
off the mountain during heavy rain. Recent research (e.g. Hayward, 
1976) indicates however that there is little overland flow of water 
following rain in the .mountains as the infiltration rates of the 
soils are high. It is therefore possible that the impact of the rain 
only loosens soil for later transport by wind. 
Frost heave is an important way in which the mountain soils 
are loosened for later transport by wind. Soil totally exposed, or 
with a sparse vegetative cover is loosened as the freeze/thaw cycle 
occurs. Some soil and rock particles may move down the slope as a 
direct result of this action but the soil loss is mainly by wind 
following a thaw. 
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Gully and slip erosion would commonly occur only during 
major floods or possibly during or after earthquakes. In the Hurunui 
the last general increase in gullies occurred during a major flood in 
1957. There has apparently been little change in the gullies since 
that time. 
Summary 
Even though the soils of the area have been inadequately 
mapped, the work that has been done indicates a 'complexity of soils 
that will considerably affect future management. The soil groups of 
the lower al ti tudes indicate a potential for development. Natural 
nutrient status is low, but assuming heavy initial applications of 
fertiliser the response to improvement should be good. The soils of 
higher altitudes are thin but with careful management many could 
feasibly sustain extensive animal grazing. 
2.5 Land Use Capability 
Based on the information gained in the previous sub-sections, 
land can be classified according to its capability for use. The 
study area has been assessed for this purpose as part of the New 
Zealand Land Resource Inventory, the data being presented on 
Worksheets 53 and 60. Part of this information has been redrawn as 
Figure 18 of this report. 
There are three units of mapping represented on the work-
sheets. These are at the Class, Sub-class and Unit levels. These 
are briefly defined in Ministry of Works (1971) as follows: 
Land Use Capability Class 
"The major grouping is into eight land use capability 
classes~11 "The capability class gives information about the general 
lim! tations only of the land - 1. e. the total degree of limitation." 
Five of these eight classes occur within the study area, and it is 
these groupings that are reflected in Figure 18. 
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Land Use Capability Sub-Class 
"The second category, the capability sub-class, provides for 
a grouping of units with the same kind of limitation or hazard. The 
four general kinds of limitation recognised are: 
e Erodibility 
w Wetness 
s Soil limitations within the rooting zone 
c Climate." 
All four limitations occur within the study area, though by 
far the dominant is erodibility as this limitation takes precedence 
over all others within the classification system. 
Land Use Capability Unit 
"At the most detailed level, the third category, the land use 
capability unit groups those inventory units which respond similarly 
to the same managements, are adapted to the same kinds of crops, 
pastures or forest species, have about the same potential yield, and 
require the application of the same conservation measures." 
The area and description of each Land Use Capability Unit 
found in the study area is as follows, with quotation marks indicat-
ing a quote from the Land Use Capability handbook (H) or worksheets 
(w) • 
1 710 ha ( 5.5%) Class IV land. "This land has severe limitations 
to arable use. These restrict the choice of 
crops grown, or necessitate intensive conserva-
tion treatment and very careful management, or 
may affect land use in both of these ways (H)." 
Specific capability units are: 
950 ha Class IVe 16. This unit is described as 
including soils of fans and terraces, generally 
of low fertility and subject to wind erosion 
induced by frost lift and oultivation. Suitable 
uses are grazing and occasional forage orops, or 
produotion forestry. 
760 ha Class IVs 14. This unit is described as 
being "flat to rolling high country terraces and 
moraines with shallow, stony, very low fertility 
soils (W). II Sui table uses are oonsidered to be 
grazing and oocasional forage crops, or produo-
tion forestry. 
170 ha ( 0.5%) Class V land. The only area of this olass of 
land in the study area is an extremely wet area 
on Esk Head Run. This area is too wet even for 
oattle to utilise. The unit desoription for 
this area is, "V W2 - Flood plains and narrow 
valleys with a high water table whioh preoludes 
oropping (W)." 
10 390 ha (32.5%) Class VI land. "Most of the Class VI land is 
good fairly stable hill oountry where soil 
erosion oan be minimised by good pasture 
establishment and management. Also included in 
this class is flat and rolling land with an 
erosion risk or other limitation too great to 
allow safe cropping use, but which has moderate 
limitations and hazards under a perennial 
vegetation (H)." Wi thin the study area the 
Class VI land has limitations of erosion risk 
and/or stoniness. This land is the good grazing 
land of the area with a potential for improve-
ment by aerial oversowing and topdressing. 
There are a number of different units occurring 
within this general class, as follows: 
40. 
610 ha Class VIe 11. "Moderately steep to 
steep hill country (W)" subject to moderate 
sheet and soil slip erosion but currently 
displaying only slight erosion. Potential uses 
are grazing and production forestry. Scrub 
reversion is considered a problem. 
760 ha Class VIe 27. "Flat to rolling moraines 
and fans with low fertility often bouldery soils 
(W) • " Subj ect to moderate wind erosion but 
currently displaying only slight wind erosion. 
Suitable for grazing and production forestry. 
It is my opinion that small areas of this unit 
could occasionally be cultivated for forage 
crops. 
4830 ha Class VIe 29. "Strongly rolling to 
moderately steep short slopes with low fertility 
soils (W)." Subject to moderate sheet, wind and 
gully erosion though in most cases this is only 
slight at present. Suited to grazing and 
production forestry. For grazing, soil 
conservation fencing and oversowing and topdress-
ing will be required. 
1070 ha Class VIs 11. "Flat to rolling floOd-
plains, low terraces and fans with very shallow 
and stony recent soils (W)." The most sui table 
use for thi s un! tis grazing although in my 
opinion pockets of this unit type could be used 
occasionally for forage crops. 
2570 ha Class VIs 12. "Very shallow, stony 
terraces, fans and moraines ••• Soils are of 
low to very low fertility (W)." The only suit-
able use is grazing which may be enhanced by 
41. 
oversowing and topdressing. 
550 ha Class VIc 1. "Flat to rolling stable 
uplands between 800 and 1200 metres above sea 
level in cold inland areas (W).II The most 
suitable use is grazing. Occasional forage 
crops could be considered though altitude makes 
thi s hazardous. 
9 480 ha (29.5%) Class VII land. "This land is unsuitable for 
arable use, and has severe limitations or 
hazards under a perennial vegetation. It is 
usually not well suited for grazing as it 
requires special soil conservation practices, 
although in some cases it may be moderately well 
sui ted to forestry (H)." 
Without exception this class of land in the 
study area has the limitation of a high erosion 
risk but low grazing pressure under present 
management has maintained a reasonable 
vegetative cover on this land keeping erosion to 
a low level. Any proposal for increased 
production must not increase the pressure on this 
vulnerable area. 
Unit descriptions within this general class are 
as follows: 
440 ha Class VIle 17. "Moderately steep to 
steep, eroded moraines and fans in the moist 
high country (W)." Suitable uses are extensive 
grazing and erosion control forestry. Soil 
conservation fencing and possibly revegetation 
could be considered. 
10 250 ha (32%) 
42. 
9040 ha Class VIle 23. "Steep mountain slopes 
below the timberline in the moist high oountry 
areas of eastern distriots. Soils formed under 
forest, are susoeptible to severe erosion under 
a grassland regime (W).II Suitable uses are 
erosion oontrol forestry or extensive grazing. 
In either oase vegetative oover must be 
maintained or enhanoed and where erosion is 
already severe grazing may not be an appropriate 
use. 
Class VIII land. "Class VIII is predominantly 
very steep mountain land in New Zealand, mostly 
above an altitude of about 4,000 feet 
(1219 metres) but desoending to lower levels in 
unfavourable situations and on very steep land 
in high rainfall areas. 
The most oommon limitation is extreme erosion or 
erosion hazard whioh may be oombined ~ith severe 
limitations of olimate, or low fertility. 
This land has suoh unfavourable oharaoteristios 
and severe limitations to use that it is 
unsuitable for grazing or oommeroial forestry." 
"Its use is restrioted to that of oatohment 
proteotion and recreation (H).II 
Wi thin the study area Class VIII land ooours at 
higher al ti tudes on all the mountain ranges. 
The unit desoriptions of this olass within the 
study area are as follows:. 
170 ha Class VIlle 5. "Long slopes in steep to 
very steep forested mountain oountry in high 
rainfall areas (W)." The maintenanoe of existing 
43· 
cover as protection forestry is essential. 
6210 ha Class VIlle 8. "Extremely erodible 
steep mountain slopes between 1000 metres above 
sea level and the timberline in moderate rainfall 
areas (W).II Catchment protection is the most 
appropriate use though within the study area it 
is unlikely that significant sediment is reach-
ing the main rivers from this area. 
3570 ha Class VIlle 9. "Steep to very steep, 
extremely erodible slopes and mountain tops in 
the tussock zone above the timberline (W)." 
Catchment protection again applies with similar 
comments to those for the previous unit. 
300 ha Class VIlle 11. "Alpine tops with high 
rates of geological erosion." No use is 
appropriate. 
Total 
In summary, one-third of the study area is described as 
totally unsuited to pastoral production, a further third has been 
assessed as having severe limitations for pastoral use and only one-
third is estimated to have potential for sustained use an~or 
improvement. 
2. 6 The Lakes and Rivers 
Within the study area are the two main branches of the 
Hurunui River and five major lakes and two minor lakes. 
The north or main branch of the river drains from the Main 
Divide through Lake Sumner and south-east to Maori Gully outside the 
study area. The major tributaries above Lake Sumner are the 
McMillan and MacKenzie Streams and below Lake Sumner the Sisters 
Stream and Jollie Brook. The Sisters Stream drains Lakes Taylor and 
Sheppard. Loch Katrine discharges straight into Lake Sumner via a 
short channel. 
The south branch of the river drains the southern side of 
the Crawford Range, the Studleigh Range and part of the Dampier Range 
before joining the main river. The only major tributary is the North 
Esk River. The south branch also provides drainage for Lake Mason. 
The minor lakes are Lake Mary which is included in the 
Lake Sheppard catchment and Raupo Pond which is part of the Sisters 
Stream. 
A further river forms the south-eastern boundary of the 
study area; this is the Seaward with its headwaters in the 
Puketeraki Range. 
The importance of the rivers to pastoral farming is firstly 
positive as a source of stock water and possible source of irrigation 
water, and secondly negative as alternative uses of the water may 
restrict pastoral use of the surrounding land. One alternative use 
of the water resource is hydro electric power. A scheme recently 
investigated would, if implemented, inundate some 13 per cent of the 
Class IV land in the study area plus some land of lesser capability. 
The scheme has, however, been shelved in the meantime but could be 
revived at a later date. The other major alternative use, that of 
recreation in its many forms would only indirectly affect pastoral 
farming. 
The other aspect concerning the water bodies is the effect 
of pastoral farming on them. Restricted access to the waters for 
recreational use is one such effect, though not a major concern. 
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Of more importance is the possible deterioration of water 
quality because of pastoral use in the lake catchments. Table I is 
a description of the lakes at present, while Table II describes the 
lake catchments and their potential for increased pastoral use. 
Table II was prepared in support of the following claim, "The only 
practicable approach to the management of the water quality of the 
lakes within the Hurunui Catchment is by controlling ~hose aspects of 
land and water development within the lake catchments, which could 
accelerate nutrient enrichment." (Mason, Ayrey and Hamilton, 1979.) 
The report continues by suggesting that agricultural development 
should be restricted to areas outside the lake catchments and makes 
the following recommendation: n(c) That in the Hurunui District 
Scheme the predominant use of the land which lies within any of the 
Upper Hurunui Lake Catchments be low intensity sheep or cattle 
f~ing and that a conditional use be more intensive farming or 
forestry, including changes to the natural flora either by the 
application of sprays, burning or cultivation of land, the high 
concentration of stock in enclosures and the application of any 
fertilisers." 
This policy would restrict development on a large area of 
the Lakes Station and part of Lake Taylor Run. It is, however, in 
contrast to the following statement: 
"Eutrophication of Lakes 
Most of the soils in the study area have high anion 
retention so that sulphate, phosphate and nitrate are strongly 
retained by the soil. Provided that fertilisers are not spread over 
water or water courses there is therefore only a minor risk of 
accelerating eutrophication of the lakes through fertiliser 
application. Intensive grazing of flat land upstream of the lakes 
will add nitrogen through leaching from urine patches but because of 
the limited area of high water table lands this is not likely to be 
too great. 
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~ I .!tQ&AJU6011 OF LAKE C1W!ACTERISTS (AFTER IlOWDmL1.2.lll 
Laka Charaot- Lok e Sumner Lake Taylor La.ke Looh Katrine Lak" Mason Little Lake 
.daUon Sheppard Mason 
Lako Arca 
(ha) 1~89 214 115 8~ 53 19 
Shoroline 
(km) 24 8 7 5.6 ~.5 2.5 
VlAXimum 
Depth 
(m) 134.5 40.5 20 28 26.3 1.9 
Lake Volume 
54.4 x 10-3 11.7 X 10-3 1~.1 X 10-~ 10-3 0.2 X 10-~ (k:m3 ) 1.127 12., X 
Area of Land 
Catohment 
(ha) 29649 1'5' 1144 1208 558 783 
Ratio Lake 
Areal 
Catchmeht 
Area {hal 1121 '16 119 1114 1110 1141 
Ratio Lake 
Volume 
(m',106) I 
Catohment 
Area (ha) 1126 1125 1197 1192 1145 11'934 
Main Sources Indireot via Direot run- Direot run- Direot run- Direct run- 7Ot. of water 
of Water rivers/ off. off. off. off. overflow from 
entering streams. Catchment Catohment Catohment Catchment Lake Mason. 
lake Approx. 50% predominantly predominantly predominantly mixture of Balanoe 
catchment in tussock tussock tussock forest and oatohment 
forest/sorub . graaeland. graseland. graosland. tussock predominantly 
graosland. fONst. 
Present Highly Oligotrophio Mildly Oligotrophio Highly Heeotrophic 
Trophic Oligotriphio He 00 trophio Oligotrophio 
Status 
47. 
(AF1'EIl ]lOW1lEll, 1977) 
Lake Lake Lake Loch Lake Mallon Catchment Featureo Sumnor Taylor Sheppard Katrine and Li tUe Lake Meeon 
Aroa of Lake (ha) 1 389 214 115 83 72 
Arcil of LWld Ca tchment (ha) 29 649 1 353 1 144 1 200 783 
Total Area of Catchment (ha) ;1 0~8 1 567 1 259 1 291 8~5 
m:ca Sui tuble for Cui ti va tion (ha) 605 17 120 290 0 
Arca uuitable for ovoroowing 
~ld topdreuoing (ha) 1 556 519 585 423 175 
Area of Bueh and Scrub (ha) 15 206 250 158 230 342 
Estimate of Present Stocking 
(E.E. )1 3 363 1 019 1 076 828 318 
Eotirnate of Potential Stockin~ 
(E.E. ) 8 288 1 804 277} 1 576 541 
Estimate of Fertilizer required 
for Potential Stocking (tolIDes/y-r) 223 67 88 57 22 
Eotimote of Fertilizer (tonnes) 
per 1113 106 of Lake Volume 0.198 1.231 7.521 4.634 1.760 
% of Catchment in Clasa IV, V 
and VI Grassland 7 34 56 35 21 
% of Catchment in ClasB VII 
Grassland 2 19 8 23 7 
% of Catchment in Class VIII 
Grassland 37 17 14 18 24 
% of Catchment in Forest and Scrub 49 16 13 18 40 
% of Catchment in Lake 4 14 9 6 8 
% Estimated Increase in Stocking 
Possible (E.E.) 1 146 77 158 90 70 
1 Ewe Equivalents. 
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The single greatest threat to eutrophication is through 
soil erosion. Under present pastoral management this does not appear 
to be very great but needs to be watched carefully. Forestry 
development upstream of the lakes would accelerate the rate of 
eutrophication through soil erosion at harvest and this would need to 
be carefully considered if forestry is contemplated." (Bennett, 
Trangmar and Webb, 1979.) 
In conclusion, it must be considered that provided 
development leaves some sort of buffer at the lake and stream margins, 
eutrophication of the lakes is unlikely to be accelerated. 
2.7 Vegetation 
For convenience the vegetation of the study area has been 
divided into seven main groupings, labelled according to the dominant 
vegetation type. The distribution of each group is shown in 
Figure 19 and they are described as follows: 
410 ha ( 1%) High Producing Pasture: This small area includes 
the cultivated land at Lakes Station and Lake 
Taylor Run. The main species are perennial 
ryegrass and red clover with lesser amounts of 
white clover and cocksfoot. From time to time 
portions of this area are sown into a winterfeed 
crop of one or more of turnips, choumollier and 
swedes. 
8230 ha (24%) Low Producing Native Grassland: Much of this 
grassland has developed following burning and 
grazing. The dominant species are browntop, sweet 
vernal, Yorkshire fog and danthonia. Species 
occurring with less frequency but nevertheless 
important are matagouri and volunteer clovers. 
/ 
N 
P 121 
I' 
I 
I 
} 
1./ ./ 
( 
\ I 
,,-I 
Dampier ) \ 
/ \ 
\ 
\ I 
\ I 
)) 
Esk 
/ 
/ 
River 
\ ) 
( 
If 
\ 
\ I 
r-J...r'/ 
1\ 
'\. 
\ 
'-
\ 
f 
( 
I 
) 
\ 
-'I' 
\ 1-
-" r 
\, 
49 
REFERENCE 
Study Area Boundary 
PRINCIPAL VEGETATION TYPE 
High Producing Past ure 
Low P'oducing Natille Grassland 
"Short" Tussock Associations 
Snow Tussock Associations 
Red Tussock Associations 
Beech Forest 
Scrubland and heallily eroded 
land 
MARCH 1979 
FIG 19 
Vegetation 
o 4 km 
L_, ~-'-_, __ -L __ ~_,L __ ,_,-1 __ ~_,--1 
SCA l E 1; 100000 
Drawn hy the Department 01 L.1n(}s rind Survey 
8340 ha (3C1%) 
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"Short" tussock associations. The main species 
wi thin this group are the hard tussock and the 
silver tussock often associated with a considerable 
amount of matagouri, dracophyllum, manuka or 
kanuka. 
6250 ha (1EI.5%) Snow Tussock Associations: Mainly the broadleaved 
snow tussock but also present are the narrowleaved 
snow tussock, the slim snow tussock, and the 
midribbed snow tussock. 
190 ha ( 0.5%) Red Tussock Associations: Predominantly the red 
tussock; this association occupies a swampy area 
of land on the Esk Head Run. 
6960 ha (2~.5%) Beech Forest. Though this area is mainly beech 
forest there are often associated clearings with a 
similar composition to the "Short" tussock 
grassland association already described. The main 
species is the mountain beech but there are also a 
number of good stands of silver beech and red 
beech. 
1620 ha ( 4.5%) Scrubland and heavily eroded land: These two have 
lumped together as the two areas so labelled are 
high altitude lands classified elsewhere as being 
41-60% bare ground. The species present include 
the snow tussocks, mountain beech, dracophyllum 
scrub and sub-alpine scrub species. 
3200 ha ( 1 Ol=%) Total 
The f.:irst three groups described have been much modified by 
man and may 'be improved with topdressing and "English" grasses. 
These groups will continue to be the basis of the pastoral industry. 
The snow tUSlsock and red tussock species are largely unpalatable to 
51. 
stook. In the past runholders have burnt the tussooks and grazed 
stook on the new growth whioh follows. Suoh burning is now 
disoouraged for soil oonservation reasons thus reduoing the value of 
these areas for pastoral use. Stook, however, forage among the 
tussook for other speoies during the summer months. 
Within the beeoh forest areas of red and silver beeoh have 
been assessed for their value as timber. Under ourrent oostings this 
timber oannot be eoonomioally utilised. It is therefore oonsidered 
that all major stands of beeoh should be maintained for their value 
as proteotion forest and for aesthetio reasons. 
The final group of sorubland and heavily eroded land is 
oonsidered very vulnerable, as grazing of this land is likely to 
further reduoe vegetative oover exposing the soils and subsoils to 
the rigors of the mountain olimate. 
Summary 
A wide range of vegetation types ooour within the study area. 
In the oase of the first four types desoribed some manipUlation for 
pastoral use is feasible. However, any pastoral use of the remaining 
types is likely to lead to their deterioration. 
2.8 Animals 
This seotion is not a full report on the animal life of the 
study area; rather a brief report on speoies found in the area and 
their signifioanoe to pastoral use. 
2.8.1 Domestio Animals 
The main domestio animals in the study area are sheep and 
oattle. During the winter of 1978 breeding sheep, dry sheep, 
breeding oattle and other oattle were oarried on the study area. In 
addition to these the run managers have horses and dogs assooiated 
with stook management. 
52. 
2.8.2 Other Mammals 
The following other mammals are known to be present, though 
generally in low numbers: ohamois, hares, opossums, wild pigs, 
rabbits and red deer. 
These animals graze/browse on the grassland an~or forest 
thus reduoing the amount of oover, reduoing oarrying oapaoity, 
exposing the soils to erosion and oausing degeneration in the forest. 
Management should therefore aim to keep numbers of these mammals at 
a low level. 
2.8.3 Birds 
Three bird speoies will be mentioned here beoause of their 
effeot on pastoral farming. The first two, the kea and blaok-baoked 
gull are signifioant as they attaok live sheep. In both oases the 
wounds inflioted oan lead to blood poisoning and death. The kea in 
partioular oan oause substantial losses in the high oountry, though 
not all birds will attaok stook. The other bird, the Canadian goose 
oauses a reduotion in the oarrying oapaoi ty of improved pasture. 
This ooours in two ways, firstly by aotually grazing the pasture but 
often more importantly by fouling the pasture, making it unaooeptable 
to stook. 
A full list of bird speoies is given as Appendix I. 
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3. LAND UNITS AND LAND SYSTEMS 
Christian (1957) defined land units as follows: 
"Where such parts of· the land surface can be described 
similarly in terms of the major inherent features of consequence to 
land use - namely, topography, soils, vegetation and climate - they 
are regarded as being members of the same land unit." 
"The degree of simplicity or complexity of a land unit is 
determined by the nature of the landform accepted as the unit of 
study. " 
Christian then defined the land system as, "a composite of 
related units, as an area, or group of areas, throughout which there 
is a recurring pattern of topography, soils and vegetation. A 
change in the pattern determines the boundary of a land system." 
In this study a land unit is regarded as an area in which 
the conformity of the major inherent features is such that a 
particular land use will give similar results throughout the unit. 
The land system is regarded as an area for which a definite pattern 
of land units is characteristic. In some cases two areas of land 
include a very similar pattern of land units and the creation of a 
new land system is not justified. In these circumstances a SUbsystem 
notation is given. 
This approach has previously been used in New Zealand (Dixon, 
1978 and OIConnor et al, 1979). In these cases the land units are 
described and their typical location within a land system noted. The 
size of each unit in relation to the land system is given in general 
terms such as large, medium or small. An attempt has been made in 
this study to assess the area of each unit occurring within a given 
land system or subsystem. 
54. 
In the descriptions that follow, each of the eleven land 
systems and subsystems occurring within the study area are described 
in terms of geology, geomorphology, altitude and climate. Following 
each land system description is a table giving a detailed 
description of the land units occurring within that system. The 
units are described in terms of landform, climate, vegetation and 
soils. Additional information given is the approximate area of the 
unit and a cross reference to the Land Use Capability Unit discussed 
earlier in Section 2.5. 
The boundaries of the land systems and subsystems are shown 
in Figure 20. 
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REFEr~ENCE 
Land S ystem Boundary ~ e Ii) 0 (I 
1 Sisters Land S t ys ern 
: Sisters Sub-system 
Esk Sub-system 
2 Brothers Land S ~ystem 
a Brothers Sub s t - jlS em 
b Taylor Sub-system 
3 Lake Sumner Land S 4 vstem 
Crawford Land Sy t 5 S em 
Dampier Land System 
a Lagoon Sub-system 
b Dampi S ar ub- system 
6 Puketer ak i Land S ystem 
a Studleigh Sub-system 
b Puketeraki Sub 
..,. -system 
I Oronoko Land S ystem 
DEC 1979 
FIG 20 
Land System 
Boundaries 
~~:~~~_.~.~_~L __ ~4 ____ J km 
SCALE i.l00 
Drawn by lh . 000 
e Department o! Land . .., .HIIJ Survey 
o 
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SISTERS LAND SYSTEM 
The floor and low mountain ridges of a wide glaciofluvial 
valley. 
(a) Sisters Subsystem 
The wide valley system containing Lakes Katrine, Taylor and 
Sheppard, also the ridges of Conical Hill and the Sisters Range. 
Geology: 
Glacial outwash gravels of the St :Bernard formation with 
moraine deposits. The ridges are greywacke of the Torlesse group. 
Geomorphology: 
Terraces of glacial outwash gravels overlain in places by 
fans of recent origin. Lakes have formed in the steep-sided 
depressions which have remained following glacial action, leaving 
ridges of low relief. The partly isolated ridges of Sisters Range of 
moderate relief show some glacial and post-glacial influence. 
Altitude 
580 to 1000 metres. 
Climate 
Average annual rainfall 1250 to 1750 mm. Strong north-
westerly winds. Cool frosty winters with some snow, warm summers 
with a frequent moisture deficit. 
Land Units 
Shown in Figure 2 and described in Table III. 
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58. 
Part of the Sisters Land System, Sisters Subsystem, 
showing Conical (Left) and part of the Sisters 
Range (Right). Lake Sheppard lies in the depression, 
centre, middle distance. 
Approx- Land£o:tm 
imate « 
Unit Area Description Slope Aspect Altitude 
(ha) (metres) 
1 490 Glently sloping 0-80 :!i.A. 5S0 
glacial outwash 
gravels. 
2 310 Glaoial or river O-So B.A. 600-
te=aces. well above 700 
existing river levels. 
Flat to gently 
sloping. 
;; 60 Small swampy areas 0-80 B.A. 600-
bordering existing 700 
lakes. 
4 3;;0 Gently sloping fans 9_200 North- 600 -
fo:tmed by streams with west 900 
intermittent flow. 
5 390 Moraine formations 5-15
0 Varied 600 -
mainly lateral. 900 
Gently eloping. 
6 1;;0 Terminal moraine 21_;;00 :Balanoed 600-
formations, hummocky, north and 750 
with moderately steep south. 
slopes. 
-
--~ --... --.. -
TABLE III I SISTERS LAlID SYST»t 
(a) Sistere Subsystem 
Climate 
Smnmer Winter Raini'all Vegetation 
Wium, Cool, 1250 - Improved pastures 
moisture frosty" 1500 mm (ryegrass. clover 
deticient and cocksfoct). 
:Mild Cold - 1500 - Short tussock 
snow 1750 mm associations (fesCue 
tussock). 
Warm ,- Cool, 1500 - Sedges and other 
frosty" 1750 mm wetland species. 
Mild Cool 1500 - Short tussock 
1750 mm assooiations (fescue 
tussock and 
matagouri). 
Mild Cool 1500 - Low produoing grass-
1750 mm land (bro'Wlltop, 
sweet vernal. and 
Yorkshire fog). 
Mild Cool 1500 - Short tussock 
1750 mm assooiations (fescue 
and silver tussock). 
--
~ 
Soils 
Description 
Older Tasman moderately deep 
soil~'. 20 em sandy loam, weakly 
structured on friable silt loam. 
Katrine shallow soils. 15 em 
stony fine sandy loam, weak 
struoture on stony sand. 
Dobson soils. Imperfectly 
drained heavy silt loam. 
moderately deep. 
Older Tasman shallow soils. 
10 em sandy loam with moderate 
stzuoture Over stony sand. 
Katrina rolling soils. 10 em 
da:l:k fine sandy loam qn 15 em 
weakly atzuctu.red stony sandy 
loam on stollY sand. 
Xit:d.ne rolling soils. 15 em 
dark friable stony silt loam on 
gravelly sandy silt 108111 on 
cemented till. 
Erosion, 
Degree 
and Type 
Slight 
>lind. 
Slight 
>lind. 
Bil. 
Slight 
wind and 
sheet. 
Slight 
sheet. 
Slight 
sheet. 
&1.n Land 
Use 
Capabi1.ity" 
Unit 
IVs 14 
IVs 14 
-
VIs 12 
IVe 16 
and 
IVa 14 
VIs 12 
I 
\J1 
\,D 
Approx- Landfol:lll 
:!.mate 
Unit Area. Description Slope Aspect Altitude Summer 
(ha) (metres) 
1 200 Cold lower slopes, 21_300 South 600 - Mild 
generally concave. 800 
8 100 Concave lover slopes 21_300 Balanced 600- Mild 
of mixed aspect. 800 
9 370 Warm lower slopes, 21_300 North 600- Mild to 
generally concave. 800 warm 
10 150 Cold mid altitude 21-300 South 750 - Mild 
slopes, generally 1000 
straight or convex. 
Located above Unit 8. 
11 160 Warm mid altitude 21_;100 North 750 - Mild to 
slopes as Unit 10, and 1000 warm 
located above Unit 9. 
--
~-
,"'.1' 
TABLE III CoNTINTJED 
Climate 
Winter Ra.inf" all Vegetation 
Cold 1500 - Short tussock 
1750 mm associations (fescue 
and silver tussod). 
also isolated 
pockets of mountain 
beech. 
Cool 1500-- Short tussock 
1750 mm associations (mainl:r 
fescue tussock). 
Cool 1500 - Short tussock 
1750 mm associations (mainly 
fescue tussock). 
Cold 1250 - Short tussock 
1500 mm associations (mainl:r 
fescue tussock). 
Cool 1250 - Short tussock 
1500 mm associations (mainly 
fescue tussock). 
Soils 
Description 
:Bealey steepla:ad soils. 10-15 em 
weakly structu:red ail t loam on 
stony sandy loam on very stony 
sand. 
lIeale:r hill soils. 10-20 em 
sand;r loam on stony sandy loam 
on very stony sand. 
lIealey hill soils. 10-20 em 
sandy loam on stony sandy loam 
on very stony sand. 
:Beals;r steepla:ad soils. Sha.llow 
stony silt loam on stony sand. 
lIeals;r steepland soils. VeJ:Y 
sha110w stony sandy loam on 
stony sand. 
Erosion, 
Degree, 
and Type 
Slight 
sheet. 
Slight 
sheet. 
l'!Oderate 
sheet. 
Severe 
sheet and 
gul1:r. 
Severe 
sheet and 
gully. 
Krl.n Land 
Use 
Capability 
Unit 
VIe 29 
VIe 29 
VIe 29 
VIIe 23 
VIIe 23 
0'\ 
o 
61. 
SISTERS LAND SYSTEM 
(b) Esk Subsystem 
The wide valley system starting at Lake Mason and includes 
the course of the south branch of Hurunui River to the junction with 
the North Esk River. The ridges of the Island Hills lie within this 
system. It is differentiated from the Sisters Subsystem by the 
presence of the channel and floodplain of the main river system. 
Geology 
Glacial outwash gravels of Burnham formation. The ridges 
are greywacke of the Torlesse group. 
Geomorphology 
Terraces of outwash gravels overlain in places by fans and 
alluvial deposits from the main river system. Extensive floodplain 
development in middle sector. Some downcutting of the main river ' 
channel is evident in lower sector. The ridges have been ice-shorn 
and later modified by wind and sheet erosion. 
Altitude 
600 to 1000 metres. 
Climate 
As for Sisters Subsystem. 
Land Units 
Shown in Figure 22,and described in Table IV. 
~ ~\ 
~
/*1 ~ -7 
~ 
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Fig. 22 Sisters Land System, Esk Subsystem from the" east. 
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Photo 2 
Photo 3 
Part of the Esk Subsystem. Looking towards the 
Woolshed Ridge and the Crawford Range. 
Part of the Esk Subsystem. Looking across the 
North Esk River to the Island Hills. 
Approx- Land!om. 
imate 
Unit Area Description Slope Aspect A1titnde 
(ha) (metres) 
1 960 Floodplains at a level 0-80 N.A. 600-
close to the present 800 
river. Gently-
sloping, broken by 
river eha.nnels. 
-
2 ;580 R1 ver te=ace well 0-80 N.A. 600-
above present river 700 
levels, gently 
sloping. 
3 130 Na=ow river te=aces 5-100 N.A. :> 600 
confined by steeply-
rising mountain 
slopes. 
4 170 Low lying svamp, often 0-80 N.A. 600-
deeP water. 700 
5 370 Fens vi th moderate 9_200 North- 600-
slope related to west 900 
perennial streams. 
-- --
c_ 
_ ..... - .... - ..... ~-.--.--.-
--... - - .... - .... - -_ .... --
TABLE IV I SISTERS LAND SYSTEM 
(b) Bait Subsystem 
Climate 
Summer Winter Ra.infall Vegetation 
-
Mild Cool 1500 - Short tussock: 
(some 1750 DIm associations (fescue 
snow) and some silver 
tnssock:, also 
matagouri and 
browntop). 
Mild Cold - 1500 - Low producing gra.ss-
snow 1750 DIm land (fesClle tnssock: 
remoants and 
brololntop) • 
C(lol Cold 1000 - Low producing gra.ss-
1500 mm land (bro1ollltop, 
Yorkshire fog and 
silver tussock 
remoanta). 
Warm Cool, 1500 - Red tussock: 
frosty 1750 mm associations, and 
rushes and _sedges. 
Mild Cool 1500 - Short tussock: 
1750 mm associations (fescue 
tussock:, some silver 
tussock: and 
matagouri) • 
- ..... ~ ..... - .... --... - -_ ... --
Solls 
Description 
Tasman sha.llov soils. 10-15 dn 
fine sandy loam vi th moderate 
structure on loamy sand on very 
stony- sand. 
Katrioe shallow soils. 10-15 em 
fine stony- sandy loam on stony-
sand. 
Older Tasman sha.llow soils. 
10-15 om moderately structured 
sandy loam over stony- sand. 
Dobson soils. Imperfectly 
drained heav.r silt loam. 
Moderately deep. 
Older Tasman sha.llow salls. 
10 om sandy 108111 vi th moderate 
structure over stony- sand. 
_ ..... _ ..... _ ..... -_. __ ... -
Etoaion, 
Degree 
and Type 
Slight 
villd. 
Negligible 
villd. 
Negligible 
villd. 
NU. 
JIIoderate 
villd. 
Jta.in Land 
Use 
Capability 
Unit 
VIs 12 
IVe 16 
IVe 16 
Vw2 
VIs 11 
0'1. 
..;:.. 
Approx- Landform 
:!.mate 
Unit Area. Desc::ription Slope Aspect Altitude Summer 
(ha) (metres) 
6 370 As Unit 5. but rela.ted 9_200 North 100 - Kild 
to steeper terrain. 150 
streams have ca=ied 
larger rocks. 
1 90 Lateral moraine 5-150 :Balanced 600- Mild 
f'ormations. moderate 900 
slopes. 
8 ;;0 Low altitude concave 21_;00 South 600- Mild 
to straight slopes. 800 
Generally cold. south 
racing. 
9 860 As Unit s, but 21_;00 North 600- Mild to 
general.ly waxm, north 800 w:rm 
f'acing. 
"-
10 10 Mid altitude convex 21_300 South 150 - Mild 
slopes. generally 1000 
cold. south racing. 
- --
TABLE IV CONTINUED 
Clilnate 
Winter Rainfall Vegetation 
Cool 1500 - Low producing graBs-
1150 mm land (extensive 
mataa'Ourl with 
browtop and aweet 
vernal). 
Cool 1500 - Low producing grass-
1150 mm land (Yorkshire rog 
and browntop. with 
matagourl and rescue 
tussock remnants). 
Cold 1500 - Low producing graBs-
1150 mm land (f' escue and 
silver tussock 
remnants with 
bro_top and 
danthonia) • 
Cool 1500 - Low producing gr!LSs-
1150 mm land (rescue tussock 
remnants, browtop 
and danthonia). 
Cold 1250 - Low producing grass-
1500 mm land (rescue tussock 
remnants wi th some 
browtop and sweet 
vernal) • 
Soils 
Description 
Older Tasman ston;r soils. 
5-20 em ston;r ssndy loam on 
eton;r Or very ston;r sand. 
Katrine rolling soils. 10 em 
daxk rine sandy loam on 15 em 
weakly structured ston;r sandy 
loam on ston;r sand. 
:Bealey steepland soils. 10-15 em 
weakly structured ail t loam on 
ston;r sandy loam on very ston;r 
sand. 
:Bealey hill soils. 10-20 em 
sandy loam on ston;r ssnd:r loam, 
on very ston;r ssnd. 
:Bealey steepland soils. Shallow 
ston;r silt loam on ston;r sand. 
Eroaion. 
Degree 
and Tjope 
Moderate 
villd and 
sheet. 
Slight 
wind and 
sheet. 
Slight 
shest. 
-
Slight 
sheet. 
SeVere 
sheet. 
Plain Land 
Use 
Capability 
Unit 
VIs 11 
VIs 12 
VIe 29 
VIe 29 
VIIe 23 
" 
! 
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66. 
BROTHERS LAND SYSTEM 
A steep mountain range with deep gullies. 
(a) Brothers Subsystem 
The steep, heavily eroded Brothers Range. 
Geology 
Greywacke of the Torlesse group. 
Geomorphology 
Glaciers have steepened lower slopes of range with 
irregularly dissected ridges. Irregular dendritic drainage pattern 
with fine drainage network, lacking defined channels. Main drain-
ages are emphemeral, ending in wide angled fans. Scree is 
considerable on northern faces. 
Altitude 
600 to 1200 metres. 
Climate 
Average annual rainfall 1000 to 1750 mm. Cold winters with 
snow. Mild summers, no permanent snow. Strong northerly winds. 
Land Units 
Shown in Figures 23 and 24 and described in Table V. 
~~6 -_-- .. ~ 
~ 1 
Fig. 23 : Brothers Land System, Brothers Subsystem from the south-west. 
~ 
~ 
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68. 
Photo 4 
Photo 5 
The Brothers Land System, Brothers Subsystem from 
the west, showing the Brothers Range. 
The Brothers Land System, Brothers Subsystem from 
the north, showing the heavily eroded North Face 
of the Brothers Range. 
Approx- Land£oI1D 
imate 
Unit Area Description Slope bpect Altitude 
(ha) (metres) 
1 50 narrov river terraces, 5-100 !I.A. 600 
veIl above present 
river levels oonfined 
by steep mountain 
elopee. 
2 200 Lov altitude oonoave 21-300 South 600-
elop~s. ~nera1l1 aoo 
oold. south tacing. 
3 170 Mid altitude, straight 21_300 South 750 -
slopes, abova Unit 2. 1000 
~nerally cold, south 
facing. 
4 420 Righ altitud~, 21_300 South 900 -
straight to convex 1200 
slopee above Unit ;. 
~nerally oold. south 
facing. 
S 190 As Unit 4. 21_300 South 900 -
1200 
6 400 Medium to high 21-300 North 900 -
al tHude, mainly 1200 
etraie!tt slopes. 
7 '30 An Unit 6. 21-30" Jlorth 900 -
1050 
TJJlLE v I 1'I'RO'l'!!ERS LA,ND STS'ID{ 
(a) Brothere Sub~atem 
Climate 
Summer Winter Rainfall Yegeta. tiOIl 
Cool Cold 1000 - Short tussock 
1500 mm assooiations (rescue 
tussoelc. mat~i 
and. manuka). 
Mild Cold 1500 - Short tussock 
1750 _ assooiations (rescue 
tussoelc. dracophyllum 
and matac:ouri). 
PIlld Cold 1250 - Short tussock 
1500 mm associatione (rescue 
tussook, manuka 
. 
ncrub. 
Cool Cold 1000 - Scrubland 
1500 mm (dxacophyllum and 
other species. some 
mountain beech), 
Cool Cold 1000 - B!!eoh forest (mainly 
1500 mm mountain be~ch). 
Mild Cool 1250 - Mainl,. seree. 
to 1750 -
cold. 
Mlld Cool 1250 - Beech forest (me.Inl,. 
to 1750 .... -mountain beeoh). 
cold 
Soil!o 
Desoription 
Old~r Ta~ shallov 80118. 
10-15 em moderately structured 
sand:T loam Ovn' .toltT !land. 
Bealey steepland ~ils. 10-15em 
__ alely struc~d. silt loa .. on 
stolV sand:T 10d on Tery stony 
eand. 
Bealey steepland soils. Shallov 
lltony silt lOal!! 011 stoltT 1Ia..,d. 
ftod!!rately eroded Xaikoura 
ste!!pland solIs. &~lov stony 
sand:T loam. on stony sand. md 
rock. 
Bealey eteepland 8Oils. 10 em 
veak1y structured I!lil t loam on 
.tony aand:T loam. 
~d!!d Xaikoura ~t~plsnd eolIa. 
"i't!ry ehallov etony sandy 10d. 
on etony sand en rock. 
Beale,. ateepland soile. 10-15 em 
¥eul,. structured en t 1"...,. on 
etony sandy loSlO. 
Ero!ion. 
~~ 
end ""e 
Slisht 
vind. 
l'!oderate 
eh!!et. 
~dente 
IIh~t 
and sully 
l'!od"nte 
sh~t and 
gull,... 
Slie!tt to 
IIIOd..rate 
lIh~t end gull,.. 
SeTtte to 
'"'r:r 
1I~ 
eh~t and 
gall,.. 
l'!oderat~ 
to 8.....-eno 
"h~t and 
~lly. 
&1n l'.e.nd 
V" 
Clrpab1l1ty 
Unit 
IT!! 16 
TUb 8 
TUe 23 
YUh! 
VIII!!! e 
nne !l 
TIh 23 
-.J 
o 
. 
71. 
:BROTHERS LAND SYSTEM. 
(b) Taylor Subsystem 
The steep, eroded Wool shed ridge. 
Geolog;'l 
Greywaoke of the Torlesse group. 
Geomorphology 
Glaciers have steepened lower slopes. Highly irregular 
ridges have irregular, partly dendritio drainage pattern with 
moderate ohannel density. The gullies are deep and steep sided. 
A number of streams have permanent flow. Scree is considerable on 
the upper slopes. 
AI titude 
600 to 1200 metres. 
Climate 
As for the :Brothers Subsystem. 
Land Units 
Shown in Figures 25 and 26 and desoribed in Table VI. 
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Photo 6 
Photo 7 
74. 
The Brothers Land System~ Taylor Subsystem from the 
east, showing the Woolshed Ridge as seen from 
Lake Taylor. 
The Brothers Land System, Taylor Subsystem from the 
west, showing the Woolshed Ridge as seen from the 
South Branch of the Hurunui River. 
Approx- Landf'onn 
!mate 
trnit Area Description Slope Aspect Altitude 
(ha) (metres) 
1 80 Moderately sloping fan 9_200 North- 600-
related to a perennial vest 900 
stream. 
2 190 Low altitude concavs 21_;00 North 600-
slopes, general17 BOO 
Wl%I!l, north facing. 
3 1 180 Mid altitude, concave 21-300 South 750 -
to straight slopes, 1000 
generally col d. 
4 140 As Unit ,. 21_300 South 750 -
1000 
5 ,10 Mid altitude, mainly 21_;00 North 750 -
straight slopes, above 1000 
Unit 2. 
'---- - ~~- ---.. ~ ...... -.-... - ~- .... - - -- --..... - -
TABLE VI l BROTHERS LAND SYSTEM 
(b) Taylor Subaystem 
CliJn.a.te 
Summer Winter Bainf'all 
Vegetation 
MUd Cool 1500 - Low producing grass-
1750 mm land (browtep and 
fescue tussock 
remnants). 
!W.dte Cool 1500 - Short tussock 
Yam 1750 DIm associations (fescue 
tussock and 
matagouri) • 
Mild Cold 1250 - Short tussock 
1500 DIm associations (fescue 
and silver tussock, 
dra.cophy 11 um scrub). 
Mild Cold 1250 - Beech forest (1IIa1nl.;y 
1500 DIm mountain beech). 
."",,: 
Mild to Cool 1250 - Snow tussock 
warm 1500 mm. associa.tions (mainly 
the broa.dlea:ved. snow 
tussock). 
.; 
Soils 
E:tQsion, 
Description Degree 
. and T.7pe 
Older Tasman shallow soils. Slight 
10 em sandy loam with mod.e1:ate wind and 
structure, over sandy loam. sheet. 
Beal~ hill soils. 10-20 em Slight . 
sandy loam on stony- sandy loam. vind and 
on ver;. stellY sand. sheet. 
Beal~ steepland soils. Shallow Moders.te 
stony- silt loam on stony- BaIld. vind and 
sheet. 
Beal~ hill soils. 10-15 em . Severe 
sandy loam on stony- asnd;y loam sheet. 
on ver,r stellY sand. 
lleal~ steepland soils. Ver,r Sllgbt 
shallow stollY sandy loam on sheet·. 
stOllY sand. vi:rJ.d. 
JII:ain Land 
trse 
CgpabillV 
trni t 
VIeZ1 
VIe 29 
VIIe 23 
VIIe 23 
VIIe 23 
i 
i 
-.J 
\.J'1 
TABLE VI CONTImlED 
App:rox- Landfo:rDI C1ima.te 
imate 
Unit Area Description Slope Aspect Altitude Summer Winter Ilainfall 
(ha.) (metres) 
6 500 High altitude, 21_;00 South 900 - Cool Cold 1000 -
straight to convex 1200 1500 _ 
slopes above Units ; 
and 4. 
7 150' As Unit 6. 21_;00 South 900 - Cool Cold 1000 -
1200 1500 _ 
6 60 High altitude, convex 21_;00 North 900- Mild Cool 1250 -
slopes, above Unit 5. and 1200 to 1750 _ 
greater cold 
9 170' As Unit B. 21_;0'0 North 900- Mild Cool 1250' -
and 10'50 to 1750' _ 
greater cold 
Soils 
Vegetation Description 
Snow tussoek Eroded Jraikoura. steepland soUSa 
associations and Shallow sto:o:y sandy loam, on 
scrub (broadleaved sto:o:y sand, on :roek. 
snow tu.ssoek. 
various shrub 
species). 
Beech forest (mainly :Beale:r steepland eoils. 10 em 
mountain beech). weakly structured uil t loam on 
sto:o:y sandy loam. 
JI!ainly scree. Heavil;r e:roded Jraikouxa steep-
land soils. Very eha.llow sto:o:y 
sandy loam, on ato:o:y sand, on 
rock. 
:Beech forest (mainly :Beale:r steepland aoUs. 10-15 em 
mountain beech). veald:r structured sU t loam on 
sto:o:y sandy- loam. 
Eroai(m, 
Degree 
and f.rpe 
Very 
severe 
sheet and 
~. 
Moderate 
Bbeet and 
gully. 
Very 
severe 
Bbeet. 
Moderate 
Bbeet. 
JI!ain Land 
Use 
Ca;pabili t7 
Unit 
VIlle 6 
TIlle 6 
VIlle 6 
VIIe 2; 
! 
i 
-J 
0\ 
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LAKE SUMNER LAND SYSTEM 
A large elongated river valley with Lake Sumner in the lower 
end. 
Geology 
Greywacke of the Torlesse group overlain with alluvial 
deposits. The valley is in part aligned along the Hope Fault. 
Geomorphology 
Younger floodplain occupies most of the valley floor above 
Lake Sumner which is confined by terminal moraine. The main channel 
is braided over a wide stony bed. It is met on the northern side by 
tributaries with partly braided channels on slightly raised fans. 
Glacial steepened lower hill slopes confine the valley system. 
Altitude 
580 to 1050 metres. 
Climate 
Average annual rainfall ranges from 1500 mm below Lake Sumner 
to 2500 mm in the upper valley. The winters are cool and the summers 
mild. 
Land Units 
Shown in Figure 27 and described in Table VII. 
18. 
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~. 
Photo 8 Part of the Lake Sumner Land System, looking 
downstream from the upper valley of the North 
Branch of the Hurunui River. The river is against 
the bush to the left of the photo. 
79. 
_ ... _ ... _-_ .... - -_ ....... __ ....... _.-
!pprox- Landrom 
:1mate 
Unit Area Description Slope Aspect Altitude 
(ha) (metres) 
1 1010 Floodplains close to 0-80 N.!. 600-
existing river level, 800 
gently sloping broken 
, 
bY river channels. 
2 470 Old river terraces 0-80 N.!. 600-
often related to 800 
tributal.7 rivers and 
streams. 
:5 60 lllver terraces. 0-15
0 North 580-
600 
. 
4 80 Fans related to steep 9_200 North 700 -
channels of inte:r- 150 
mi ttent streams. 
-
5 :590 Mid altitude, convex 21_:500 South 750 -
slopes, cold, south 1000 
facing. 
6 1:50 lllgh. altitude, convex 21_:500 North 900 -
slopes, cold. and 1050 
greater 
TABLE VII * LAKE SUMNER LAND SYSTEM 
Cl:1mate 
Summer Winter l!a.il:Ii'all Vegeta.tion 
Mild Cool 1150 - Short tussoclt 
(some 2500 mm assoe1a.tions (fescue 
snow) tussoclt, brow.top, 
extensive matagouri). 
Mild Cool 2000 - :Beech f'orest (maiDly 
(some 2500 mm red and silver beech. 
snow) 
.., 
Warm, Cool, 1500- Loli' producing grass-
moisture frosty 1750 mm land (brow.top, 
deficient swet veJ:nal, 
Yo:z:l<abire fog). 
Cool Cold 1500 - Short tus soclt 
1150 mm associations (fescue 
tussoclt, brow.top, 
matagouri and 
msnuka). 
Mild Cold "- 1750 - Beech forest (mainly 
2500 mm mountaill beech). 
Cool Cool 1750 - Beech forest (maillly 
to 2000 mm mountain beech). 
Cold 
Soils 
Description 
Tasman shallow soils. 10-15 em 
fine sand:1 loam vi th moderate 
st:rttcture on loam;y sand on Ye:r;y 
ston;r sand. 
Katrine shallow soils. 10-20 em 
f'ine stollY' sand:1 loam on stollY' 
sand • 
Shallov Tasman soils. 10-:50 em 
Sand:1 loam, moderately 
sUuctured on stony sand. 
Older Tasman ston;r soils. 
5-20 em stony sand:1loam on 
stollY' or very ston;r sand. 
:Bealey hill soils. 10-15 em 
ssnd:1 loam on ston;r sand:1 loam 
on very aton;r sand. 
Bealey steepland so Us • 
10-15 em weakly structured aUt 
loam on ston;r sand:1 loam. 
Erosion, 
Degree 
and Type 
Slight 
wind. 
Negligible 
Slight 
wind 
Slight 
wind 
Negligible 
to alight 
sheet. 
Slight 
sheet. 
I'Lai:a Lend 
Use 
Capabill ty 
Unit 
VIs 11 
VIs 12 
IVs 14 
VIs 12 
VIle 11 
VIlle 5 
CP 
o 
81. 
CRAWFORD LAND SYSTEM 
The steep eastern tip of the Crawford Range with steep hill 
faces of contrasting aspect, with well-spaced parallel drainage 
network. The area described here is par.t of a much larger land 
system. 
Geology 
Greywacke of the Torlesse Group with a bed of basic 
volcanics at the head of Taylor Stream. 
Geomorphology 
Regular main ridge system separating longer northern from 
southern slopes. Lower north slope is modified by ice-shearing. 
Lower slop·es have deeply incis~d: parallel drainage network of low 
density but upper slopes have digitate pattern with higher density • 
.Altitude 
750 to 1300 metres. 
Climate 
Average rainfall 1500 to 2250 rom. Cold winters with snow. 
Mild summers. 
Land Units 
Shown in Figure 28 and described in Table VIII. 
82. 
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Photo 9 Part of the Crawford Land System, showing the 
Crawford Range from the south-east. 
Approx- Landf'om 
1lDate 
Unit Area Description Slope Aspect Alti'tnd.e 
(ha) (metres) 
1 110 Mid aJ. titude, cOttVex 21_;00 South 150 -
slopes, cold, south 1000 
facing. 
2 280 Mid aJ. ti tude, straight 21_;00 North 150 -
to cOttVe;x: slopes, 1000 
v.arm, north facing. 
3 490 High aJ.titude, convex 21_;00 South 900-
slopes, above Un:tt 1. 1200 
4 200 High aJ.t!tude, convex 21-;00 North 900 -
slopes, above Un:tt 2. 1050 
5 310 High aJ.titude, 21_;00 :BaJ.anced >1300 
mountain tops above 
the bushline. Above 
Un:tts 3 and 4. 
~--
----
-
, 
TABLE VIII : CRAWFORD LAND SYSTEM 
Climate 
, 
Summer Winter Rainf'.all Vegetation 
Mild Cold 1500 - Beech forest (ma.1:rll:r 
1150 mm mountain beech). 
Mild to Cool 1150 - Short tussock 
-=. .... 2000_ associations (fescue 
. . 
tussock, brow.top). 
Cool Cold 1150 - :Beech forest (ma.1:rlly 
2000 mm mountain beech). 
Mild Cool 1150 - Beech forest (ma.1:rll:r 
to 2000 mm mountain beech). 
cold 
Cool Cold 2000 - Snow tussock 
2250 mm. associations (broad-
legved snow tussock, 
var10ua herb 
species). 
Soils 
Desc:t:iption 
l!ea.le:r hill soils. 10-15 em 
sand;r loam on stony- sand:r loam 
on very- stony sand. 
:BeaJ.e:r steepland soils. Very-
shallow. stony sand;r loam on 
stony sand. 
:BeaJ.e:r • steepland soils. 10 em 
weakl:r structn%'ed ail t loam on 
atony-sand;r loam. 
BeaJ.e:r steepland soils. 10-15em 
weakly structured silt loam on 
stony sand;r loam. 
Spencer steepland soils. 
Shallow stony sand;r loam on 
stony sand on rock. 
Erosion, 
Deg:ree 
and Type 
!legllgible 
Slight to 
moderate 
sheet. 
Slight 
sheet. 
Moderate 
sheet. 
Moderate 
sheet. 
1'!ain Land 
Use 
CapabiU ty 
Un:tt 
VIle 11 
VIle 2; 
VIlIe S 
VIne S 
VIne 9 
, 
0) 
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DAMPIER LAND SYSTEM 
Steep, north-facing mountain slopes, strongly dissected by 
incised channels. 
(a) Lagoon Subsystem 
The north faces of the Studleigh Range. The area described 
here forms part of a larger land system lying mainly outside the 
study area. 
Geology 
Greywacke of the Torlesse Group. 
Geomorphology 
These very steep, north slopes have not been affected by 
glacial action. The streams, in nv" shaped steep vall'eys,' branch even 
at low altitudes into an almost parallel network of deeply incised 
tributaries. 
Altitude 
750 to 1500 metres. 
Climate 
Average annual rainfall 1500 to 2250 mm. Cold winters 
with snow. Cool to mild summers. 
Land Units 
Shown in Figure 29 and described in Table IX. 
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Photo 10 
87. 
The Dampier Land System, Lagoon Subsystem, showing 
the Studleigh Range from the South Branch of the 
Hurunui River. 
J.pprox- Landfo:t'!ll 
:1m.a.te Altitnde 1l'n1t Al:ea Description Slope J.apect (metres) (ha.) 
1 1,0 Mid alt1tnde. mainly 21_,00 North 750 -
straight slopes. Yam, 1000 
north fae1ng. 
2 490 High alt1tnde, 21_300 North 900 -
straight to convex and 1200 
elopes. .Above 1l'n1 t 1. greater 
3 2;0 High altitnde, 21_,00 llalanced 1500 
mountain tops above 
the bushline. .Above 
Unit 2. 
~ I DAMPIER LAND SYS'l'EH 
(a) Lagoon Subsystem 
Cllma.te 
Summer Yinter lIainf'all Vegetat10n 
Mild to Cool 1500 - Snow tnssock 
wa:cm 1750 mm associations 
(broadleaved snow 
tnssock). 
Mild Cool 1750 - Snov tnssock 
to 2000 mm associations 
cold (broadleaved snow 
tnssock, consider-
able bare ground). 
Cool Cold 2000 - Extremely depleted 
2250 mm snow tnssock 
&9sociations. 
Soils 
~ ··Desctiption 
lleale:r steepland soils. Verr 
eha.llov sto~ sand;y loam on 
sto~ sand. 
Ez:oded lleale:r steepland soils. 
Verr Bhallov s~ sand;r loam, 
on sto~ sand. on rock. 
. 
Ez:oded Spencer steepland soils. 
Sha.llov etony eand;r loam on 
sto~ sand on rock. 
Ez:osian. 
Degree 
and. Type 
1'Iodttate 
Sheet. 
Severe 
Sheet. 
Severe 
Sheet. 
~ ...... --.... -
l'!.ain Land 
Use 
Ca.pablllt:T 
1l'n1t 
VIIIe 8 
VIIIe 8 
VIIIe 9 
--... - ..... ~ 
CD 
CD 
DAMPIER LAND SYSTEM 
(b) Dampier Subsystem 
The north face of the Dampier Range. This subsystem better 
exhibits within the study area the characteristics of the Dampier 
Land System. It is differentiated from the Lagoon Subsystem because 
of longer slope length and consequent differences in drainage 
network. 
Geology 
Greywacke of the Torlesse Group with beds of basic 
volcanics. 
Geomorphology 
Strongly dissected north slopes with a pattern of steep long 
narrow ridges and more gently sloping valleys with a more dendritio 
drainage pattern. 
Altitude 
600 to 1;00 metres. 
Climate 
As for the Lagoon Subsystem but with a milder summer at 
the lower altitudes. 
Land Units 
Shown in Figure ;0 and described in Table X. 
90. 
Photo 11 
, 
The Dampier Land System, Dampier Subsystem, 
showing part of the Dampier Range from the North 
Esk River. 
91. 
Approx- Landform 
!mate 
Unit Area Description Slope Aspect ~ Al.t1tude 
(ha) (metres) 
1 :;50 Narrow river terrace. ~100 N.A. <600 
well above present 
river level. Confined 
by steep mountain 
slope. 
2 600 Mid altitude te=aces 5-100 N.A. 600-
left after river do'l/ll- 700 
cutting. Shaded end 
cold. 
:; 190 Moderately sloping fan 9_200 North- 600-
related to perennial west 900 
stream. 
4 1 650 Low al tHude. clnlcave 21_300 North 600 -
slopes. Warm. north eoo 
facing. 
5 240 Mid altitude, concave 21_30
0 South 750 -
to-straight- slopes. 1000 
Cold, south facing. 
-- . 
~ : DAMPIER LAND SYS'fil'I 
(b) Dampier Subsystem 
Cll:ma.te 
Summer l1inter llain£all Vegetation 
Cool Cold 1000 - Low producing grass-
1500 mm land (bro'lllltop. 
Yo:tXshire.fog, 
remnants of fescue 
end silver tussock). 
Mild Cold 1250 - Low producing grass-
(snow 1500 mm land (bro'l/lltop. 
lies) Yorl:shire fog. 
sweet vernal. 
remnants of fescue 
8%1d silver tussock). 
Mild Cool 1500 - Low producing grass-
1750 mm 18%1d (browtop. 
sweet vernal, 
remnants of fescue 
-
and silver tussock). 
Mild to Cool 1500 - Low producing grass-
ve.rm 1750 IIIIIl land (bro'Wtltop. 
remnants of fescue 
tussock. some 
mata;;ouri) • 
Mild Cold 1250 - Beech forest (l!IIrlnl.y 
1500 mm mountain beech). 
. 
Solls 
.-
Desc:d.ptian 
Older Tasman shallov ""lls. 
10-15 em 1IIOdel:atel7 structured 
senq loam aver st0n7 B!Il1d. 
Iatrlne moderatel7 deep soils. 
15-20 em sllghtly st0n7 fine 
Senq loam lIi th \ft!ak structure 
an stotIT to Tery st0n7 B!Il1d. 
Older Tasman shallov soils. 
10 em B!Il1q loam with 1IIOderate 
structure over st0n7 B!Il1d. 
BealEi;T hill soils. 10-20 em 
B!Il1q loam on ston:T ~ loam. 
on Vf!rT st0n7 B!Il1d. 
BealEi;T hill eolls. 10-15 em 
sanq loam on stc:Jn:T B!Il1i1y- loam 
_ on ver.r ston:T sand. 
EI:osilnl. 
Degree 
end 'l'J'pe 
Sliaht 
>dnd. 
Negligible 
Negligible 
Slight 
>dnd end 
Elheet. 
Slight 
v1nd end 
Elheet. 
-
Xa.1n L8l'ld 
Use 
Capability 
Unit 
lIeZ7 
VIc 1 
IVe 16 
VIe 29 
lIIe 23 
L __ 
I 
. 
'" I\) 
A;n>mx- Landform 
1ma.te 
Unit 
.Area Description Slope Aspect J1tItude Stmmter 
{hal (metres) 
6 1 570 Mid altitude, straight 21_;00 North 750 - Mild to 
to oonvex slopes. 1000 v.q:m 
Above Unit 4. 
7 1 050 High altitude, 21-;00 North 900 - Mild 
straight to oonvex and 1100 
slopes. Above Unit 6. greater 
8 280 As Unit 7. 21_;00 Horth 900 - Mild 
and 1050 
greater 
9 1 120 High altitude, tops 21_;00 Balanoed ::>1100 Cool 
above the bu.shline. 
Above Units 7 and e. 
TAllLE X CONTINUED 
Climate 
Winter Ra1ntall Tegetation 
Cool 1250 - Snow tussook 
1500 mm s.ssooiations (broad-
leaved snow tussock, 
and slim snow 
tussock). 
Cool 1250 - Snow tussock 
to 1750 mm assooiations (broad-
cold leaved snow tussock, 
oonsiderable bare 
ground). 
Cool 1250 - Beech forest (mai.nl.y 
to 1750 IIIIll mountain beech). 
oold 
Cold 2000 - M'a.inl.y scres. 
2250 I!IIlI -
~ L 
Soils 
Description 
Bealey steepland soils. Terr 
shallow ston;)r ~ loam on 
stODy sand. 
ErodedKai1coura steepland soils. 
Ter.?' sha1l0lC stoDy sandT loam, 
on stoDy sand, on rock. 
Bealey steepland soils. 10-15 em 
wakly stl:uctured silt loam on 
stoDy sandy loam. 
Eroded Ka.ikoura. steepland soils. 
ShallOlC stoDy loam on steDy 
sand, on rock. 
ErosIon. 
Degree 
and Type 
l'!od.e:ra te 
to Se"f"ere 
sheet. 
Severe 
sheet. 
Slight 
sheet. 
Terr 
SE!'IT1!re 
sheet. 
KaiI1 Lend 
Use 
Capability 
Unit 
VIIe 23 
VIIIe 9 
VIIIe e 
VIIIe 9 
'" \..>I 
94 • 
. PUKETERAKI LAND SYSTEM 
South-faoing, strongly dissected slopes rising from a 
V-shaped valley system. 
(a) Studleigh Subsystem 
Heavily dissected southern and eastern slopes of the 
StudleighRange. The area described here forms part of a larger 
land system lying partly beyond the study boundary. 
Geology 
Greywacke of the Torlesse Group displaying the 
characteristics earlier described as the "Esk Head Melange" 
formation. 
Geomorphology 
The chaotic nature of the geologic structure has been 
eroded to a steep rugged landscape. The valleys are steep, 
"V" shaped, strongly dissected by a dense network of nearly parallel 
tributaries. 
Altitude 
600 to 1500 metres. 
Climate 
Average annual rainfall 1500 to 2250 mm. Cold winters 
with snow lying for long periods. Cool summers. 
Land Units 
Shown in Figure 31 and described in Table XI. 
-?® 
Fig. 31 : Puketeraki Land System, Studleigh Subsystem from the south-east. '-0 
\J1 
Photo 12 The Puketeraki Land System, Studleigh Subsystem, 
showing the Studleigh Range from the North Esk 
River. 
96. 
Approx- Landf'o:rm 
!mate 
trDit Area. Descnption Slope Aspect Altitude 
(ha.) (metres) 
1 90 Low altitude concave 21_300 :Balanced 600-
slopes of varied 600 
aspect. 
2 200 !'!id altitude conca.ve 21_300 South 750 -
slopes. Cold, south 1000 
faciDg. 
3 110 As Unit 2. 21_30° South 750 -
1000 
4 ' 220 High altitude straight 21-300 South 900 -
to convex slopes. 1200 
Cold, south facing. 
5 570 As Unit 4. 21_300 South 900 -
1200 
6 660 High altitude exposed 21_300 llalanced >1300 
tops above the bush-
line. Above Units 4 
and 5. 
-- --
--...... --.. --
TABLE XI I ~ LAND SYSTm: 
(a) Studleigh Subsystem 
Climate 
Summer Winter Jlain£all Vegetation 
Mild Cool 1500 - Low produeicg 
1750 _ grassland (b:rowntop, 
fescue tussock 
remnants), 
!'!ild Cold 1500 - Low producing grass-
1750 _ land (brolmtop, 
danthonia, fescue 
tussock :emnants). 
Mild Cold 1500 - :Beech forest 
1750 - (mountain beech). 
Cool Cold 1750 - Snow tussock 
2000 _ 
associations (broad-
leaved snow tussock) 
Cool Cold 1750 - :Beech forest 
2000 mm (mOlmtain beech). 
Cool Cold 2000 - Ma.iJ:Ily scree. 
2250 lI!III 
Soils 
lle<Ic:rl.ption 
:Bealey hill soils. 10-20 em 
sand;r loam on stony sandy loam 
on verr stony sand. 
Bealey steeplandsoils. SballOY 
stony llilt lollltl on ston;r sand. 
:sealey- hill soils. 10-15 c:::m 
sandy loam on stony sand;r loam 
on ver.y stony san~~, 
Moderately eroded Kaikoura 
steepland soils, shallow stony 
sandy loam, on stony sand on 
:rock. 
:Bealey steepland soils~ 10 em 
weakly structured silt loam on 
stony sand;r loam. 
Eroded Spencer steepland soils. 
Shallow ston;r sand;r loam on 
stony sand on rock. 
Erosion 
Degree 
and 'l'1Pe 
Slight to 
lIIOduate 
sheet. 
Moderate 
sheet. 
Slight 
sheet. 
I'!oderate 
sheet. 
Severs 
sheet. 
Ver.y 
SlIVers 
sheet. 
&.in Land 
Use 
Capahilit,. 
Unit 
VIe 29 
VIIe 23 
VIIe 17 
VIIIe 6 
VIIIe 6 
VIIIe 9 
--
'-0 
-J 
98. 
PUICEn'ERAKI LAND SYSTEM 
(b) Puketeraki Subsystem 
The south slopes of the Puketeraki Range above the Seaward 
River, differentiated from the Studleigh Subsystem because of a 
lower channel density. 
Geology 
-
As for the Studleigh Subsystem. 
Geomorphology 
The range has a pattern of "V" shaped valleys, with a 
prominant pattern of interlocking ridges. The drainage pattern is 
in part dendritic, of moderate density. 
Altitude 
600 to 1300 metres. 
Climate 
As for the Studleigh Subsystem. 
Land Units 
Shown in Figures 32 and 33 and described in Table XII. 
I 
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Fig. 32 : Eastern :part of the Puketeraki Land System, Puketeraki Subsystem from the east. 
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Fig. 33 Western part of the Puketeraki Land System, 
Puketeraki Subff,Ystem from the east. 
.... 
o 
o 
. 
Photo 13 
Photo 14 
101. 
The western end of the Puketeraki Land System, 
Puketeraki Subsystem, showing the Puketeraki Range 
from the Seaward River. 
The eastern end of the Puketeraki Land System, 
Puketeraki Subsystem, showing the junction of the 
Hurunui and Seaward Rivers. 
Appro:x;.. Ls.nd1:0:m 
imate 
1Jn!t Area Description Slope Aspect Altitude 
(ba) (metres) 
1 660 Lower al t1 tude concave 21_;00 South 600-
to straight slopes, aoo 
cold, south f'acing. 
2 90 Lover al ti tude convex 21_;00 North 600-
slopes. V8.J:m, north 800 
f'acing. 
3 240 Mid altitude convex 21_;00 South 750 -
slopes. Cold, south 1000 
f'acing. 
4 810 As Unit ,. 21_;00 South 750 -
1000 
5 560 High altitude concave 21_;00 South 900 -
slopes. Cold, south 1200 
f'acing. 
TAllLE m I PUKETERAKI LAND SYS'm'r 
(0) Puketeraki Sub!!ystem 
':. i 
Climate 
Summer Winter :Ba.in£all Vegetation 
,-
Mild Cold 1500 - Low produ.e1zlg grass-
1750 IIIDl land (browntop, 
sweet vernal, f'escue 
tussock remnant~j. 
Mild to Cool 1500 - Short tussock 
wm 1750 IIlDl associatic!ns (f'eB~e 
. 
tussock). 
Mild Cold 1250 - Low producing grass-
1500 IIIDl land (orowntop, 
f'escue tussoclr:: 
scrub). 
Mild Cold 1250 - Beech f'orest (mainl.7 
1500 111m moun1;ain beech). 
Cool Cold 1000 - Short tussoclr:: 
1500 IIlDl associations (f'escue 
tussock and scrub 
considerable bare 
ground). 
. 
Soils 
Description 
:Beale,. steepland soils. 10-15 em 
veak:lT structured. silt loam on 
stoD;y sand;r loam on very ston;:; 
sand. 
:Beale,. hill soils. 10-20 em 
sandy loam on ston;y sand;r loam 
on very ston;y sand. 
:Beale,. steepland soils. Shallow 
ston;:; silt loam on stoD;y sand. 
:Beale,. hill S'Oilll. 10-15 em 
~ loam on ston;y sand;r loam 
on very ston;y sand. 
Eroded :Beale,. steepland soils, 
sba.l1ow stoD;y sand;r loam, on 
ston;y sand On roclr::. 
Erosion, 
Degree 
and !,ype 
Slight 
wind and 
sheet. 
Sligh"!; 
wind. aniI. 
sheet. 
Slight 
sheet and 
gaily. 
Slight to 
moderate 
sheet. 
SeTerEt to 
Tery" 
SeTere 
liheet'and 
ldnd.. 
l'!ai.n Land 
Use 
Capability 
1Jn!t 
TIe 29 
TIe 29 
VIIe 2, 
VIIe 23 
VIIIe e 
. 
->. 
o 
I\) 
. 
-App:ro:r- Lend£orm 
imate 
!f:nit Area Description Slope Aspect Altitude Summer 
(ha) (metres) 
6 800 As !fnit 5. 21_300 South 900- Cool 
1200 
1 ;50 Mid altitude, steep, 300 East 900- Cool 
straight slopes. 1200 
8 890 High altitude tops 21-;00 lIalanoed 1;00 Cool 
sbove the bushline. 
Above !f:ni t 5. 
~-
TABLE:n:r CONTINUED 
Climate Solls 
Willter Bainf'all 
Vegetation 
DeScription 
Cold 1000 - :Beech forest :Bealey steepland soils. 10 em 
1500 lJIII1 (mountain beech). veakl:.T structured ell t loam on 
ston;r sandy loam. 
Cold 1000 - Short tussoclc Ka.ikoura steepland soile. 
1750 lJIII1 associations (rescue Shallow ston;r sandy loam, on 
tussock and ee:ru.b, ston;r sand, on rock. 
oonsiderable bare 
ground) • 
Cold 2000 - Mainly scree. Xaikou.ra steepland soils. 
2250 mm Shallow ston;r sandy loam em 
ston;r sand on rock. 
E:r:olliem, 
Degree 
and Type 
l'!oderate 
sheet. 
Ve:t:l'" 
severe 
sheet.. 
Ve:t:l'" 
Bevere 
sheet. 
l'ta.in Lend, 
!file 
Ca.pabll1t,' 
!f:ni t 
VIns 8 
VIne 8 
nn.~ 
I 
I 
~ 
o 
VI 
104. 
OReNORO LAND SYSTEM 
A mountain range with an asymmetric ridge with a distinct 
drainage difference between the northern and southern slopes. 
Geology 
Greywacke of the Torlesse Group with beds of basic 
volcanics. Pre~cretaceous lifting created long north slopes and 
short steeper south slopes • 
. Geomorphology 
The steep southern slope is strongly dissected by many 
parallel streams separated by steep linear ridges, fine grain. The 
northern slope is longer, with less dissection. The channels are 
more irregular, and the parallel drainage network is less well 
defined. 
Altitude 
600 to 1200 metres. 
Climate 
Average annual rainfall 1000 to 1750 mm. Cool winters, 
mild summers. 
Land Units 
Shown in Figures 34 and· 35 and described in Table XIII. 
105. 
106. 
1 o 
Photo 15 The Oronoko Land System from the north, showing 
part of the Oronoko Range. 
Photo 16 The Oronoko Land System from the south, showing 
part of the Oronokp Range. 
101. 
Approx- Landf'o= 
imate 
Unit Area Description Slope Aspect Altitude 
(ba) (metres) 
1 280 Lower a.l. ti tude concave 21_300 South 600-
slopes. Cold, south 800 
facing. 
2 470 Lover a.l.titude concave 21_300 North 600-
slopes. Wa:rm., north 800 
facing. 
3 1460 Mid a.l. ti tude straight 21_300 South 750 -
to convex slopes. 1000 
Cold, sooth facing. 
4 930 Kid a.l. ti tude straight 21_300 North 750 -
to convex slopes. 1000 
Wa:rm., north facing. 
5 160 Righ a.l. ti tude convex 21_300 North 900 -
slopes. Wa:rm., north and 1200 
facing. greateI 
"-
TABLE XIII t OllONOKO LAND S'fSTEN 
Climate 
Summer Winter 1lain!all Vegetation 
Mild Cold 1000 - Lov producing grass-
1250 mm land (bzovotop, 
sweet vel:lla.l., 
Yorlcehi:r.-e fog). 
Mild to Cool 1250 - Short tuseock 
va.m 1500 mm "associations (fescue 
tueeock). 
Kild Cold 1250 - Lov producing grass-
1500 l!IlIl land" (brovotop, 
sveet vel:lla.l.. fescue 
tussock, scrub, some 
pockets or mountain 
beech). 
Mild to Cool 1250 - Short tussock 
va.m 1500 """ associations (fescue 
tussock). 
Mild Cool 1250 - Snov tus~ ',' 
to 1500 mm associations (broad-
cold leavedsnov tussock, 
considerable bare 
ground). 
Soils 
Description 
llea.l.ey steepla:nd soils. 10-15C1!l 
veakly str'llctored ell t loalll on 
ston;r sand:r 10Bllt, on velT stcm;y 
sand. 
llea.l.ey bill soils. 10-20 CI!l 
sand:r loam on stollY ea.nd:r loam, 
on velT stollY sand. 
Jlea.l.ey steepland soils. Shallow 
stollY silt 10Bllt on stcm;y sand. 
llea.l.ey steepla:nd soils. Ve:c:r 
shallov, stcm;y sand:r 10Bllt on 
stollY sand. 
Eroded Xaikoura. steepland soils. 
Ve:c:r shallov ston;r ea.nd:r loam. 
on stollY sand on zoclc~ 
Erosion, 
Degree 
a:nd Tne 
Negligible 
Slight 
wind and 
sheet. 
Slight to 
mderate 
sheet. 
I'fodel:ate 
to severe 
sheet. 
Severe 
sheet. 
-
Main Land 
Use 
Capabili t;r 
Unit 
Vle29 
T.te29 
VIIe 23 
VIIe 23 
VIne a 
i 
-'" 
o 
CP 
109. 
3.1 Grouping of Land Units for Analysis 
While the land systems are distinctive because of the 
particular patterns in which land units occur, some of the units 
occurring within one system may be similar in nature to those 
occurring in another system. Therefore, even though the sum of the 
units described previously is 79, these may be conveniently grouped 
into 24 classes of unit, each class having similar characteristics. 
As analysing 79 units individuaily would be tedious, the 
24 unit types described here will be used in later parts of this 
report where analysis becomes necessary •. 
The 24 classes of land unit can be described as follows: 
FlOOdplains (FPL) 
These are floodplains close to present river levels. The 
soil is a Tasman shallow soil. This unit occurs within two land 
use capability units of the national land inventor;y, VIs 11 and 
VIs 12. The description of unit VIs 11 is: flat to rolling flood-
plains, low terraces and fans. In the present report the floodplains 
have been considered as a separate unit type. The description of 
unit VIs 12 is: very shallow terraces, fans and moraines. In the 
present study it is considered that part of unit VIs 12 close to 
the South Branch of the Hurunui River, is better described as a 
floodplain. 
Land units considered in this class (FPL) are unit 1 of 
the Esk subsystem and unit 1 of the Lake Sumner land system. 
Forested River Terraces (FTE) 
These are areas of red and silver beech on river terraces, 
The soil is a Katrine shallow soil. This unit type occurs within 
the land use c~pability unit, VIs 12 with the description: very 
shallow terraces, fans and moraines and vegetation may include short 
tussock associations, manuka scrub, or beech forest. In the present 
110. 
study, terraces with a vegetative cover of beech forest have been 
considered a separate unit. 
The land unit considered in this class is unit 2 of the 
Lake Sumner land system. 
Outwash Gravels (OWG) 
These are areas of glacial outwash gravels with little 
slope. The soil is included in older members of the TasIDanset, 
moderately deep phases. This unit occurs within the land use 
capability unit IVs 14 with the description: flat to rolling high 
country terraces and moraines. In the present study flat terraces 
of glacial outwaSh gravels are considered to be a separate unit 
class. 
The land unit considered as this class is unit. 1 of the 
Sisters subsystem .• 
River Terraces (RTE) 
These river terraces comprise recent Tasman soils above 
the present floodplain. This unit class also occurs wi thin the 
land use capability unit IVs 14. It differs from the previous unit 
in that the soils are of more recent origin. The land unit 
considered as this class is unit 3 of the Lake Sumner land system. 
Terraces (TER) 
These terraces are of glacio-fluvial origin. The soils 
are Katrine shallow soils. This unit class occurs within two land 
use capability units, IVs 14 and IVe 16. The description of unit 
IVs 14 is flat to rolling high country terraces and fans. The soi~s 
are described as belonging to the Craigieburn, Cass or Katrine sets. 
The description of unit IVe 16 is: gently undulating to rolling 
downs, dissected terraces and fans. The soils are described as 
belonging to a number of soil sets including the Craigieburn and 
111. 
Oass sets but not the Katrine set. Reoent soil survey work has, 
however, led to areas previously mapped as Oass or Oraigieburn sets 
being remapped with the Katrine set (Bennett, Trangmar and Webb, 
1979). Therefore, the terraoe phase of land use oapability units 
IVe 16 and IVs 14 with Katrine soils has been mapped as a separate 
uni t in this study. This olass of unit differs from the 
outwash gravels and river terraoesin belonging 'to an older soil set 
and in depth of topsoil. The land units oonsidered to be of this 
olass are unit 2 of the Sisters subsystem and unit 2 of the Esk 
subsystem. 
Narrow Terraoes (NTE) 
These are the narrow residual terraoes between the rivers 
and the steep mountain slopes and generally experienoe a 0001 
olimate. The soil is an Older Tasman Shallow soil. This unit type 
ooours wi thin two land use oapabili ty units IVe 16 and VIe 27. The 
desoription of unit IVe 16 is: gently undulating to rolling dOWDS, 
disseoted terraoes and fans. The desoription of unit VIe 27 is: 
flat to rolling moraines and fans. In this report it is oonsidered 
that narrow terraoes ooour within the terraoe phase of unit IVe 16 
and that within the unit desoribed as VIe 27 are areas to whioh the 
desoription of narrow terraoe better applies. The main differenoe 
between this unit olass and the previous three unit olasses is one 
of olimate. 
The land units oonsidered to be of this olass are unit 3 
of the Esk subsystem, unit 1 of the Brothers subsystem and unit 1 
of the Dampier subsystem. 
Oold Terraoes(OTE) 
These are mid al ti tude terraoes with a snow hazard. The 
soil is a Katrine moderately deep soil. This unit ooours within the 
land use oapability unit VIo 1 whioh is desoribed as: flat to 
undulating terraoes, fans and moraines with moderately deep soils 
and a olimate whioh shortens the growing season. The terraoe phase 
of this desoription is appropriate for this unit olass. 
112. 
The land unit considered as this class is unit 2 of the 
Dampier subsystem. 
Wetlands (WEIr') 
This is a class of un~t which includes low-lying swamp, 
wi th deep water in places. Where a large area of this unit type 
occurs it has a land use capability description of Vw2, floodplains 
and narrow valleys with a high water table. In other cases this 
unit has not been separately mapped on the land inventory worksheets 
and occurs wi thin land use capability units VI s 12 and IV s 14. 
The land units considered to be of this class are unit 3 
of the Sisters subsystem and unit 4 of the Esk subsystem. 
Fans (FAN) 
These are the fans at the foot of several mountain slopes. 
The soil is an older Tasman shallow soil but may include some areas 
of rejuvenation. This unit occurs within land use capability units 
IVe 16, 'VIe 27, VIs 11 and VIs 12. The description of unit IVe 16 
is: gently undulating to rolling downs, dissected terraces and fans. 
The description of ~t VIe 27 is: flat to rolling moraines and 
fans. The description for unit VIs 11 is: flat to rolling flood-
plains, low terraces and fans. The description for unit VIs 12 is: 
very shallow stony terraces, fans and moraines. In this study it is 
considered that fans of a similar soil are more similar to each 
other than they are to land units of the other landforms with which 
they were previously grouped. 
The land units considered to be of this class are unit 4 
of the Sisters subsystem, unit 5 of the Esk subsystem, unit 1 of the 
Taylor subsystem and unit 3 of the Dampier subsystem. 
Stony Fans (STF) 
These fans have more stones and boulders at the surface 
than those previously· described. The soil is an older Tasman stony 
113· 
soil. This class of unit occurs wi thin land use capability units 
VIs 11 and VIs 12. The comments made in relation to the fans 
unit class also apply here but the stony fans are differentiated 
from the fans by the coarse nature of the soil material. 
The land units cons~dered to be of this class are unit 6 
of the Esk subsystem and unit 4 of the Lake Sumner land system. 
Scattered Moraine (SMa) 
These are scattered moraine formations which are undulating 
in nature. The soil is a Katrine rolling soil. This class of unit 
occurs within land use capability units IVe 16, IVa 14 and VIs 12. 
Both unit IVs 14 and unit VIs 12 include a moraine phase which is 
not differentiated, unit IVe 16 does not include a moraine phase 
al though moraine formations mapped by Read (1964) occur wi thin a 
unit which has been described as IVe 16 on the land inventory 
worksheets. In the present study, moraine formations with similar 
soils are considered to be a separate class of land unit. 
The land units considered of this class are unit 5 of 
the Sisters subsystem and unit 7 of the Esk subsystem. 
Hummocky Moraine (HMO) 
These are terminal moraine formations which are more 
strongly undulating than the scattered moraine formations. The soil 
is a Katrine rolling soil. This class of unit occurs within the 
land use capability unit VIs 12 which includes a moraine phase in 
its description. This class of land unit is differentiated from the 
scattered moraine by its sharper relief. 
The land unit considered to be of this class is unit 6 of 
the Sisters land system. 
Cold Lower Slopes (CLS) 
These are mountain slopes at altitudes of less than 
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800 metres, and with a cold aspect. The soil is a Bealey steepland 
soil. This unit occurs wi thin land use capability units Vie 29 and 
Ville 8. The description of VIe 29 is: strongly rolling to 
moderately steep short slopes. The description of VIlle 8 is: 
extremely erodible steep mountain slopes between 1000 metres above 
sea level and the timber line. In the present study the unit class, 
cold lower slopes occur below 800 metres and the land use 
capability unit Ville 8 by definition does not extend down to this 
altitude. 
The land units considered to be of this class are unit 7 
of the Sisters subsystem, unit 8 of the Esk subsystem, unit 1 of the 
Puketeraki subsystem and unit 1 of the Oronoko land system. 
Mixed Aspect Lower Slopes (MLS) 
In two cases in the study area mountain slopes at less than 
800 metres occur within range of aspects which cannot be described 
adequately as either cold or warm. The soil is a Bealey hill soil 
and the class of unit occurs within the land use capability unit 
Vie 29. This unit is here differentiated from the other lower slopes 
by reason of mixed aspect. 
The land units considered to be of this type are unit 8 of. 
the Sisters subsystem and unit 1 of the Studleigh subsystem. 
Warm Lower Slopes (WLS) 
This class of land unit differs from the other lower slopes 
in that it has a warm aspect. The soil is a Bealey hill soil. This 
class of unit occurs within the land use capability units Vie 29 and 
Vie 11. The description of Class Vie 11 is: moderately steep to 
steep hill country on harder rocks. 
The land units considered to be of this class are unit 9 
of the Sisters subsystem, unit 9 of the Esk subsystem, unit 2 of the 
Taylor subsystem, unit 4 of the Dampier subsystem, unit 2 of the 
Puketeraki subsystem and unit 2 of the Oronoko land system. 
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Cold Mid Slopes (OMS) 
These are mountain slopes at altitudes between 750 and 
1000 metres with a cold aspect. The soil is a Bealey steepland soil. 
This class of unit occurs wi thin the land use capability unit VIle 23 
for which the description is steep mountain slopes below the timber-
line. This class of unit has been separated from the lower slopes 
because of altitude. 
The land units considered to be of this class are: unit 10 
of the Sisters subsystem, unit 10 of the Esk subsystem, unit 3 of the 
Brothers subsystem, unit 3 of the Taylor subsystem, unit 2 of the 
Studleigh subsystem, unit 3 of the Puketeraki subsystem and unit 3 of 
the Oronoko land system. 
Cold Forested Mid Slopes (CFM) 
This unit type differs from the previous one mainly in 
vegetation. The vegetation of the cold mid slopes is tussock 
grassland while the vegetation of the cold forested mid slopes is 
mountain beech forest. This class of unit occurs wi thin land use 
capability units VIle 23 and VIle 17. The description for 
unit VIle 17 is: moderately steep to steep eroded fans and moraines. 
In the present study steep fans and steep mountain slopes in the 
mid altitude zone and with a vegetative cover of mountain beech have 
been grouped together. 
The land units considered to be of this class are: 'unit 4 
of the Taylor subsystem, unit 5 of the Lake Sumner land system, 
unit 1 of the Crawford land system, unit 5 of the Dampier subsystem, 
unit 3 of the Studleigh subsystem and unit 4 of the Puketeraki 
subsystem. 
Warm Mid Slopes (WMS) 
Similar to the cold mid slopes but of a warm aspect. The 
soil is a Bealey steepland soil. This class of unit occurs within the 
land use capability units VIle 23 and VIlle 8. In this case the 
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VIlle 8 classification appears to have been extended below the 
normal a1 ti tudonal level of 1000 metres. There appears to be little 
justification for this in the locality which has been described as a 
warm mid slope in the present study. 
The land units considered to be of this class are: unit 11 
of the Sisters subsystem, unit 5 of the Taylor subsystem, unit 2 of 
the Crawford land system, unit 1 of the Lagoon subsystem, unit 6 of 
the Dampier subsystem and unit 4 of the Oronoko land system. 
Cold Upper Slopes (CUS) 
These are mountain slopes at altitudes from 1000 metres to 
the timberline. The aspect is cold and the vegetation snow tussock. 
The soil is mainly Kaikoura steepland although in some cases Bealey 
steepland soils are included. This class of unit occurs within the 
land use capability unit VIlle 8 which is described as: extremely 
erodible steep mountain slopes between 1000 metres and the timberline. 
This class of unit has been here separated from other land of the 
same capability unit because of aspect. 
Land units considered to be of this class are unit 4 of the 
Brothers subsystem, unit 6 of the Taylor subsystem, unit 4 of the 
Studleigh subsystem and unit 5 of the Puketeraki subsystem. 
Cold Forested Upper Slopes (CFU) 
These are mountain slopes similar to the cold upper slopes 
in all except vegetation. The cold forested upper slopes have a 
vegetative cover of mountain beech. In the Lake Sumner land system 
this unit occurs wi thin the land use oapabili ty unit VIlle 5, a 
reflection of the higher rainfall reoeived in this region. For the 
present study this differenoe, although recognised, does not justify 
the creation of a separate olass of unit. 
Land units considered to be of this olass are: unit 5 of 
the Brothers land system, unit 7 of the Taylor subsystem, unit 6 of 
the Lake Sumner land system, unit ~ of the Crawford land system, 
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unit 5 of the Studleigh subsystem and unit 6 of the Puketeraki 
subsystem. 
Warm Upper Slopes (waS) 
This class of land unit differs from the cold upper slopes 
principally in aspect. In one instance land included in this unit 
has been classified as VIlle 9 in the national land inventory. The 
description of VIlle 9 is: steep to very steep erodible slopes and 
mountain tops in the tussock zone above the timberline. In this 
case the VIlle 9 classification has been extended below the timber-
line Where VIlle 8 classification would have been more appropriate. 
Land units considered to be of this class are unit 6 of the 
Brothers subsystem, unit 8 of the Taylor subsystem, unit 2 of the 
Lagoon subsystem, unit 7 of the Dampier subsystem and unit 5 of -the 
Oronoko land system. 
Warm Forested Upper Slopes (WFlJ) 
These' are forested mountain slopes above 1000 metres with 
a warm aspect. The soil is a Bealey steepland soil. This class of 
uni t occurs wi thin land use capability units VIle 23 and VIlle 8. 
The description of units VIle 23 and VIlle 8 differs mainly in degree 
of erosion. For the present study forested slopes at this altutude 
with a warm aspect are considered to be of the same unit type. 
Units considered to be of this class are unit 7 of the 
Brothers land system, unit 9 of the Taylor subsystem, unit 4 of the 
Crawford lan.d system and unit 8 of the Dampier subsystem. 
Steep Upper Slopes (STU) 
This class of unit is separated from the previously 
described upper slopes because of slope (greater than 30 degrees) and 
degree of erosion (very severe). The soil type is an eroded Kaikoura 
steepland soil. This unit class occurs wi thin land use capability 
uni t VIlle 8. 
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The land unit considered to be of this class is unit 7 
of the Puketeraki subsystem. 
High Altitude Tops (TOP) 
This class of unit ~oups together the eroded mountain 
tops above the timberline. The soil types included are Spenser and 
Kaikoura steepland soils which have been severely eroded. This class 
of unit occurs mainly wi thin the land use capability unit VIlle 9 but 
some land classed as VIlle 11 has also been included. The description 
of unit VIlle 9 is: steep to very steep extremely erodible slopes and 
mountain tops in the tussock zone above the timberline. The 
description of VIlle 11 is: alpine tops with high rates of geological 
erosion. These two units are acknowledged as being different and 
occurring within the study area, however the area of VIlle 11 is 
small and for the present study one class of unit is considered 
adequate. 
Land units considered to be of this class are: unit 5 of 
the Crawford land system, uni.t 3 of the Lagoon subsystem, unit 9 of 
the Dampier subsystem, unit 6 of the Studleigh subsystem and unit 8 
of the Puketeraki subsystem. 
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KEY TO CLASSES OF LAND UNITS 
FPL Floodplains 
:rJ.'E Forested river terraces 
OVG Outwash gravels 
RTE River terraces 
TEll Terraces 
NTE Narrow terraces 
CTE Cold terraces 
WET Wetlands 
FAN Fans 
STF Stony fans 
SMO Scattered moraine 
HMO HummoCky moraine 
CLS Cold lower slopes 
MLS Mixed aspect lower slopes 
WLS Warm lower slopes 
CMS Cold mid slopes 
C]K Cold forested mid slopes 
WMS Warm mid slopes 
CUB Cold upper slopes 
cro Cold forested upper slopes 
WS Warm upper slopes 
WFU Warm forested upper slopes 
STU Steep upper slopes 
TOP High a1 ti tude tops 
rd ~ fit, +" 
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TABLE XIV -: SUMMARY OF THE LAND UNITS OCCURRING WITHIN 
DIFFEFIENT LAND UNIT CLASSES 
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FPL 1 1 
FTE 2 
O\lXj 1 
RTE 3 
TER 2 2 
NTE 3 1 1 
CTE 2 
WElT 3 4 
FAN 4 5 1 3 
STF 6 4 
SMO 5 7 
HMO 6 
CLS 7 8 2 1 
'ms 8 1 
WLS 9 9 2 4 2 
OMS 10 10 3 3 2 3 
cm 4 5 1 5 3 4 
WMS 11 5 2 1 6 
CUS 4 6 4 5 
CFU 5 7 6 3 5 6 
WlJS 6 8 2 7 
WFIT 7 9 4 8 
STU 7 
TOP 5 3 9 6 8 
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4. EXISTING LAND USE 
4.1 Pastoral Farming 
Pastoral farming has been the major use of the Hurunui Valley 
since 1857. As such, more attention will be devoted to a review of 
this use than to other existing land uses. 
4·1.1 History 
The early history of the runs in the Hurunui is derived 
from Acland (1930) and Cresswell (1952). From 1896 forward this 
information is confirmed and enlarged on by gleanings from 
departmental records. 
The first record of interest in the land of the Hurunui 
was when in 1855 J.W. Mallock and E. Mason applied for "20,000 acres 
(8093 hectares) situated between the north and south branches of the 
Hurunui River, and bounded to the west by the Snowy Mountains" 
(Cresswell, 1952). I have been unable to find further record of this 
application, though the land to which it applies may well be the same 
land applied for by H. Taylor and E. Mason in 1857. This is 
referred to by Cresswell (1952) as follows: "Although it was winter, 
1857, Taylor liked this no-mans land, and, with Mason, applied for 
'20,000 acres (8093 hectares) in the forks of the Hurunui, adding to 
it a month later, a pocket of 5,000 acres (2023 hectares) nearby." 
There is a little con£usion however, as later references refer to 
Runs 202 and 207 (apprOximately 8800 hectares) being taken up by 
Taylor and Mason and Run 212 (approximately 6540 hectares) being 
taken up by one J.B. Wenyss, possibly in conjunction with Taylor. 
Apart from this confusion it appears that in the early 
subdivision of the runs, a boundary fence ran between the Oronoko 
Range and the Wool shed ridge across the north end of Conical Hill 
and from Lake Mary to the Hurunui River at the south end of the 
Brothers Range. Runs 202 and 207 occupied the land west of this 
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fence under the name "Lakes Station". The homestead was ,above Lake 
Sumner and in 1880 this run was carrying around 8,000 sheep. Run 212 
occupied land east of the boundary and in 1880 was carrying around 
6,000 sheep., 
Runs 202 and 207 passed to a financial firm on Taylor's 
death in 1868, were sold to Archdeacon Mathias' sons (G. and V.W.) 
in 1876 and sold again to one W. Parkenson in 1880. Meantime 
Run 212 was farmed by Wenyss from Taylor's death until 1875 when he 
sold to M.E. O'Connell and J. Russell who transferred the licence to 
G. McMillan in 1879, who in turn sold to Parkenson in 1885 thus 
amalgamating the runs. The combined runs were sold in 1886 to 
M. Gardner and F.H. Pickering who failed to farm the property 
successfully and it passed to the Eank of New South Wales in 1889. 
The Eank was unable to sell the station at auction and was in 
possession until 1896 when W.J. Moffat purchased it and then sold it 
to Messrs C., L. and S. Rutherford of South Canterbury. C. Rutherford 
bought his brothers out in 1903 and ran the station until the Crown 
resumed half of it in 1918. The balance was sold to Matson and 
Cunningham in 1920 and then to Mrs W. Macfarlane in 1924. The 
property has been leased by the Macfarlane family since that time and 
run by a series of managers. When the Crown subdivided the property 
in 1918 the new subdivision was made east-west leaving an imbalance 
of country for each run. The half of the property resumed by the 
Crown was leased to A.J. Munro in 1919 who sold to his sons, 
J. and D.R. Munro in 1936. These brothers both died while in 
possession of the run and the trustees for their respective estates 
sold the run to the present lessee, C.A. Nurse, in 1952. 
The foregoing outline traces the history of the present 
Runs 142A and 142E. Attention must now be turned to Run 141, 
!tEsk Head". "Esk Head" was originally known as Runs 305 and 485 of 
approximately 13 150 hectares. These runs were taken up in 1859 and 
1863 respectively by C.E. Dampier, in whose family the run has 
remained ever since. The name became Dampier-Crossley in 1896 when 
the original Dampier's grandson assumed the name of a maternal uncle. 
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4.1.2 Management Units 
"Management units" is the title given to the existing blocks 
as utilised by the current managers. Sometimes they are fenced but 
often they are only divided by natural streams or bush or other 
features. As a result the boundaries in general are elastic, 
particularly for cattle grazing. 
As individual small paddocks are usually only part of a 
grazing rotation or else used mainly for carrying stock during yard-
ing operations, the group of paddocks for each run have been counted 
as only one management unit. 
Beyond this brief introduction Figure 36 and Table XV 
are self-explanatory. Figure 36 shows the boundaries of each unit 
While Table XV names the units and lists the area of each unit, 
As very little development has been done in the area it is not felt 
necessary to describe each unit in detail. A brief description of 
the cover is as follows: 
Un! ts 1, 10 and 11 are mainly cultivated and have been sown 
into good pastures, which from time to time are re-cultivated and 
are often sown into a winterfeed crop prior to a new pasture being 
sown. Units 8, 14, 21, 23-26 and 29 are mainly in beech forest. 
Remaining uni t,s are mainly in native grasses, tussocks and scrub. 
Within these remaining units 320 hectares, in units 2, 5, 6 and 9, 
have been improved with the addition of superphosphate with 20 per 
cent elemental sulphur. 
4.1. :3 Stocking Load 
The existing stocking load for the study area is based 
directly on the present management units. It is expressed in stock 
units per month per hectare. A stock unit is generally the grazing 
requirement of one ewe over the course of a year, the requirements'of 
all other stock are adjusted to this base. As stock have different 
grazing requirements depending on the time of year, stage of 
parturi tion and amount of wool the normal stock unit system has been 
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'I'AJlLE xv I ElKISTING LAND MANAGENENT UNITS 
Area S.U. Manthe S.U. Monthe/ha No. Name 
(ha) 'l'otal SWlllller Winter Total Summer Winter 
"Lnkon Station" 
1 Lakes Station Paddocke 250 5,602 1,747 3,855 22.41 6.99 15.42 
2 Conical Hill 234 Used for holding stock 
3 Ths Sisters 982 6,090 3.450 2,640 6.20 3.51 2.69 
4 The Brothers 1 795 7.140 2,940 4.200 3·98 1.64 2.,4 
5 Brothers Point 322 2,310 2,310 
-
7.17 7.17 
-
6 Katherine 544 27,600 15.900 11.700 50.73 29.22 21.51 
7 Crawf'ord Faces 1 108 15,780 14.700 1.080 14.24 13.27 0.97 
B Freehold Forest 700 Nil 
- -
Nil 
- -
9 River Flate 1 354 36,000 27.000 9,000 26.59 19.94 6.65 
10 Sistere Paddock 120 With Sisters Blook 
"Lake Ta:£lor" 
11 Lake Taylor Paddocks 262 13,346 6,531 6,815 50.94 24.93 26.01 
12 Ewe Run 3 973 29,694 21,262 8.432 7.47 5·35 2.12 
13 Woo~ehed Range 2 576 24,375 16,302 8,073 9.46 6." 3.13 
14 Native Bush 588 Nil Nil Nil Nil Nil Nil 
"Eak Head" 
15 Holding Paddocks 234 Used only for holding stock 
16 Hogget Block 629 5,312 1,562 ;.750 8.44 2.48 5.96 
17 Seaward 2 027 19,110 7.260 11,850 9.42 3,58 5.84 
18 Esk Head 5 2BO 23,443 20,668 2.775 4.43 3·91 0.52 
19 Island Hills 1 536 33,171 17,462 15,709 21.59 11. 36 ' 10.23 
I 20 Studleigh 3 172 17,570 15,902 1,668 5.54 5.01 0.53 
21 Native.Bush 1 410 Nil 
- -
Nil 
- -
22 Puketeraki Tops 523 Nil 
- -
Nil 
- -
State Forllst 
23 State Forest _ 
Lake Sumner 453 Nil Nil 
24 State Forest -
Lake Mason 937 Nil Nil 
25 State Forest -
North Esk 563 Nil Nil 
26 State Forest - Seaward 1 032 Nil Nil 
"Mount Lond'ellow" 
27 Holding Paddock 23 430 280 150 18.69 12.17 6.~2 
Total s - Land Area* 32 627 266,973 175,276 91,697 8.18 5.37 2.81 , 
Lakes 1 B73 
34 500 
*Less Outside Study Area 627 
Total Study Area 33 /3.73 
NOTE I The actual number of stock carried on the Lakes Station Paddocks and the Lake 
Taylor paddocks is difficult to assese as these paddocks are also used for 
holding large numbere of stock during shearing and at other times. Some hay is 
also made from these paddocks. 
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modified to a per month basis. This means that the division 
between summer and winter loads should be used with caution. While 
the comparative importance of particular blocks can be assessed, the 
actual values have little meaning because of the different stock 
requirements. 
The figures arrived at for each management unit are shown 
in the last six columns of Table X:V. 
Errors within this assessment occur as stock can often move 
across boundaries and also tend to favour particular parts of a 
"block" therefore creating an uneven load within a management unit. 
However, without actual monitoring of stock movement, the figures 
obtained are the bes.'; available. 
It is worth noting that the pastoral lease portions of 
these runs are subject to a stock limitation. The total stock 
limitation for the study area is 21,000 sheep and 1;050 cattle, or 
approximately 25,650 stock units. _The stock actually carried on the 
lease area represent 18,560 stock units or 72 per 'cent of this 
limitation. A further 3030 stock units are carried on freehold land. 
None of the runs is carrying stock in excess of 83 per cent of the 
existing limitation though in some cases specified classes of stock 
may represent the total class limitation. Later analysis in this 
report (Section 11) indicates that the stock limitation on at least 
one property is set at a level whioh oould only be sustained follow-
ing land development. 
4.1.4 Pastoral Eoonomics 
The finanoial viability of these properties has not always 
been satisfactory, especially Runs 142A and 142B. There were 
considerable finanoial problems during the 1890's and again 
during the late 1920's and the 1930's, The difficulties 
of these years were, however, oommon to many run properties. 
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Regarding current economics, it is true to say that all 
properties return a profit most years. It is not possible here to 
discuss in detail the economics of each property, but some attempt 
will be made to give some generalised discussion of information 
readily available to the public at large. 
Capital 
The lessees of these pastoral runs have a high capital commit-
ment in their properties. Even though the land is mainly leasehold 
the lessees have an interest in the value of the land because they 
are able to sell their rights to the lease. Expressed in monetary 
terms, the total value of the pastoral lease land in the catchment 
is about $150,000 - the Crown as lessor has an interest of about 
$300,000 and the remaining $450,000 is the lessees' interest. 
Add to this the value of agricultural development, fencing, 
buildings, stock and plant, and the three lessees have combined 
capital of about $1,300,000. This capital asset is not divided 
equally between the three runs, but it is important to realise that 
an individual runholder may have close on half a million dollars 
involved in his property, when one is considering land use changes. 
In some cases this accrued capital has been used as security 
for borrowing. None of the three properties involved has mortgage 
liabilities relating to property purchase although two have later 
obtained mortgages for property development. In no case does such 
debt represent greater than twenty per cent of the accrued capital. 
There are in some cases additional debts which are not secured over 
the capital asset, but in no case are these high. 
The significance of this high capital asset and low level 
of debt finance is that there is considerable security for 
additional borrowing if it were proven to be economically desirable. 
It must, however, be remembered that while debts are low there is 
little income required for debt servicing. 
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Income 
The income to these properties is derived from three main 
sources; the sale of wool, surplus lambs, and surplus young cattle. 
The last two are stock surplus to needs for replacing animals which 
die or become too old to continue producing. Old stock are also 
sold but contribute little to total income. 
Wool production in the study area averages approximately 
4 kilograms per animal shorn, surplus lambs represent 30 per cent of 
the total number of sheep carried, and surplus cattle 50 per cent of 
the number of cattle carried each year. These figures can be 
considerably affected by climatic variation. 
Also very variable are the prices received for these products. 
In recent years wool prices have ranged from 150 cents to 260 cents 
per kilogram, lamb prices from $6.00 per animal to over $12.00 per 
animal and calf prices from $15.00 per animal to $55.00 per animal. 
Such changes mean that on a run property in this area income could 
have varied in the past five years from a low of $48,000 to a high 
of $89,000. 
Balanced against this gross income is expenditure, which, 
however, does not fluctuate but continues to increase. Two of the 
properties employ managers and all three employ additional permanent 
and casual staff. Increasing wage costs therefore have had to be 
met. Transport costs have dramatically increased. All aspects of 
running expenses have increased. The effect of these increases has 
been to reduce operating profits by about four dollars for every 
stock unit carried. Therefore the "generalised" run described above 
would have suffered annual costs rising from $42,000 five years ago 
to close on $70,000 today. 
The effect of these fluctuating incomes and increasing 
expenses has been to force the runholders to consider development to 
increase carrying capacity. These considerations are, however, 
tempered by a concern lest increased costs will outweigh the gains 
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obtained. 
The finanoial implications discussed here must be kept 
constantly in mind when making proposals later. In particular the 
security available for extra borrowing should be remembered but at 
the same time the balance between income and expenditure must be , 
kept in mind. 
4.2 Recreation 
This section is not a full report on the existing 
recreational use of the area. It is, however, necessary to look at 
recreational use as it affects and is affected by pastoral use. The 
main USes of the area are recreational fishing, an accessw~ for the 
users of surrounding State Forest land . ., whether for hunting, tramping 
or other activities, casual sightseeing and holi~ing. 
The anglers fish mainly for trout in the lakes and main . 
rivers, usually from the shore but also fr'om boats. The main effect 
on pastoral farming is stock disturbance. The main effect of 
pastoral farming is a restriction on access to the lakes. 
Access to the State Forest park passes through the study 
area. The main uses of the park are recreational tramping, 
recreational shooting and educational camps. Again the main effect 
on pastoral farming is disturbance to stock but additional effects 
may arise from indiscriminate shooting and carelessness with fires. 
Pastoral use of the area causes little restriction to this use but 
does, in some cases, restrict the control which Forest Park Rangers 
can exercise, particularly regarding firearms. 
Sightseers create little disturbance, and are not really 
affected by pastoral farming. Major alterations to vegetative cover 
or landform may detract from this use. 
Casual oamping ooours olose to the rivers and lakes through-
out the area with twelve suoh parties being observed at the end of 
Deoember 1918. Camping is usually assooiated with the other 
aotivities already listed. Both oamping and sightseeing bring the 
fear or risk of wildfire, affeoting pastoral use. 
4.3 Nature Conservation 
Only two examples of existing nature oonservation use oome 
to mind. These are a "proteotion forestry" designation in the state 
Forest Park, and the presenoe of a number of birds listed as 
proteoted speoies. These two uses are relevant only to the fringes 
of the study area. 
4.4 Vaoation Cottages 
In 1954 the Canterbury Progress League pressed for a 
subdivision in the Lake Sumner area. The Land Settlement Board set 
aside 83 heotares and oirou1arised demand. A list of 165 prospeotive 
seotion purohasers was drawn up. No further aotion was taken beoause 
of the high oost of roading. Al though no approval for subdivision 
was given, some oaravans were set up on the Looh Katrine Reoreation 
Reserve at this time, with permission granted on a limited basis by 
the Commissioner of Crown Lands. 
By July 1919 the number of users had inoreased to 39 o;:travans 
an~or huts, the majority of whioh were unauthorised. Many of these 
are permanent in nature and in some oases the oooupants have formed 
gardens, lawns, trees and hedges, and oonstruoted pathways, fenoes 
and barbeques. (Lands and Survey Department, 1919) 
5. RESPONSE TO CULTURAL INPUTS 
In this section the land units are considered in terms of 
the response that can be expected if cultural changes are introduced. 
These responses are estimated by analysing present use experience and 
the results of applied research. 
5.1 Pastoral 
The inputs to pastoral land use include fencing, fertiliser, 
pasture seeds, cultivation and irrigation. The different classes of 
land unit are expected to respond differently to such inputs because 
of variations in soil, altitude, aspect, present vegetation and 
climate. Therefore, each class of unit will have a particular 
response pattern to culture. This response pattern can be 
represented graphically to allow useful assessment of management 
alternatives. Graphs of the expected response pattern for those 
units, suited to pastoral use are included here as Figures 37 to 53. 
When preparing these graphs a number of assumptions have 
been made. While these assumptions will affect absolute values, the 
shape of each response curve is considered to be representative for 
current technology within the unit class being considered. The 
effect of technological change is discussed in section 5.1.1. 
Assumptions 
Assumption 1 
A response curve can be represented by choosing only four, 
five or six levels of culture. In reality it could be expected that 
a series of transitional steps would occur rather than a single 
smooth curve. Such steps would be more noticeable when a new kind of 
culture was introduced with a fresh input of capital. 
132. 
Assumption 2 
The levels of culture considered when deriving points on the 
graphs are: 
A. Native pastures - with no amendment from the existing 
tUBsock or low producing grassland associations. 
B. Subdivided native - as above, but fenced into blocks 
as small as 100 hectares to enable better grazing management. 
C. Topdressed native - as above, fenced to as small as 
100 hectare blocks and also topdressed initially with 500 kilograms 
of sulphur/superphosphate followed by maintenance dressings of 
250 kilograms every second year. 
D. Oversown and topdressed - fencing to provide 50 hectare 
blocks, topdressing initially with 625 kilograms then as above, plus 
oversowing with 25 kilograms of grass and clover seed per hectare. 
In some cases oversowing is preceded or accompanied by burning of 
scrub. 
E. Dryland cultivated pasture - fencing to provide paddocks 
of 20 hectares or smaller. Cultivated and sown into grass-clover 
pasture. Maintained by regular dressings of lime and superphosphate. 
F. Irrigated cul ti vated pasture - as for "E" above, but 
irrigated using spray application. 
Assumption 3 
The normal levels of herbage production for the outwash gravel 
unit class (older Tasman moderately deep soil) are as set out in 
Table XVI. 
A. 
B. 
C. 
D. 
E. 
F. 
TABLE XVI : ESTIMATED NORMAL HERBAGE PRODUCTION LEVELS 
IN THE UPPER BURUNUI CATCHMENT 
Cultural Level -1 kg DM ha 
Native 800 
Subdivided Native 800 
Topdressed Native 2 500 
Oversown and Topdressed ; 900 
Dryland Cul ti vated Pasture 8 500 
Irrigated Cultivated Pasture 12 000 ' 
These values are derived from two kinds of sources: firstly, 
published data from the mountains; (on soils: New Zealand Soil 
Bureau, 1968; on herbage production: Hayward, 1967, O'Connor, 1960, 
1966, Harris, 1979); and secondly, by analysis of existing use as 
presented in Table XV of this report. The general soil survey (New 
Zaaland Soil Bureau, 1968) has limitations because the expected 
production figures given there relate to use experience during and 
prior to the period 1957-6;. The highest level of expected 
herbage production for the Tasman soils was considered adequate to 
'carry 2.5 ewe equivalents per hectare, approximately ;000 kg DM. 
New technology has enabled this level to be exceeded (O'Connor, 1966). 
Cutting trials for estimating herbage production have not 
been carried out in the Upper Hurunu1. Trials near the Hurunui have 
been carried out at Coopers Creek, near Oxford and also in the 
Waimakariri Catchment. The Coopers Creek trial was on a hill soil 
related to the lowland yellow brown earths, and is of limited value. 
The Waimakariri trials were carried out on Craigieburn and Castle 
soils and are of some value to this study. In Hayward (1967) are 
listed some estimated dry matter production values for soils of the 
Waimakariri Catchment. Similar soils which occur in the Hurunui, 
together with Hayward's estimates of their potential dry matter 
produotion, are: 
Craigieburn 
Cass 
Katrine 
Tasman 
Tekoa and Bealey 
-1 7 840 kg IF1 ha 
7 840 
5 600 
6 720 
6 720 
Following O'Connor's 1960 and 1966 estimates of herbage 
produotion potential, Harris (1979) listed expeoted dry matter 
production in the Mackenzie Basin for different levels of culture, and 
also assigned the annual production into the proportions expected to 
occur in each season. The absolute values given can be only loosely 
related to the Hurunui because of differences in location and soils. 
However, the proportions of ~aximum production which occur at 
different levels of culture, together with the seasonal production 
f.igures provide useful guidelines for use in this study. 
Finally, the values inferred from the published data are 
checked by analysis of present use. Such analysis is difficult 
because present management units do not correspond strictly with the 
land units outlined in this study. In the one instance where the 
Lakes Station Paddocks are mainly within the outwash gravel unit 
class, present carrying capacity is difficult to assess accurately 
because this area is used for the periodic holding of stock during 
shearing and at other times, and it is also used for hay production. 
However, the following are examples of values that have been 
estimated from present use experience. 
The Hogget Block on the Esk Head Run is providing 8.44 stock 
uni t months of grazing per hectare. This is approximately equal to 
0.7 of a stock unit on an annual basis, which would require the 
availabili ty of 8,0 kilograms of dry matter per annum. This area 
falls mainly within the unit class described as warm lower slopes, 
for which an annual herbage production of 800 kg TIM per hectare is 
estimated. 
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The paddocks on the Lake Taylor run are listed in Table 13 
as providing 50.94 stock unit months of grazing per hectare. This 
is the equivalent of 4.25 stock units on an annual basis. This level 
of stocking would require an annual herbage production of 5300 kg DM 
per hectare. After allowing for such things as the proportion of 
these paddocks currently undeveloped, the amount of grazing occurring 
during periods of low pasture growth, and the use of the paddocks 
for short term grazing during run operations, it is estimated that 
total herbage production from the developed portion of the paddocks 
is approximately 6900 kilograms of dry matter per hectare. These 
paddocks occur mainly within the land unit class identified as 
"terraces",' for which dry matter production of 7300 kilograms per 
hectare has been estimated at the culture level "dryland cultivated, 
pastures". 
Assumption 4 
The levels of production for other unit classes can be 
expressed as estimated proportions of the "normals" given in Table 
13I. These estimates are shown in Table nII and take account of 
differences in soil, altitude, aspect, climate and present 
vegetation. Also shown in Table nII are figures representing the 
expected efficiency of pasture utilisation by stock, and the expected 
quali ty of the herbage. The quality of herbage affects the level of 
intake required by stock to obtain an adequate level of nutrition. 
The three levels are based on Harris in Whitby (1979) and are poor, 
medium and moderately high. The required levels of dry matter 
intake, derived from these levels on an annual basis, are: 
Poor 
Medium 
Moderately High 
Assumption 5 
715 kg per Ewe Equivalent 
565 kg per Ewe Equivalent 
455 kg per Ewe Equivalent 
Winter f~ed requirements are met by conserving herbage either 
in situ or as baled hay from cultivated pastures. 
LAND UNIT CLASSm - CODiS USED 
FPL Floodplains 
O'WG Outwash gravels 
RTE River terraces 
TER Terraces 
NTE Narrow terraces 
CTE Cold terraces 
FAN Fans 
ST]' Stony fans 
SMa Soattered moraine 
HMO Hummocky moraine 
CLS Cold lower slopes 
MLS Mixed aspect lower slopes 
'WLS Warm lower slopes 
eMS Cold mid slopes 
'WMS Warm mid slopes 
CUS Cold upper slopes 
WUS Warm upper slopes 
Unit 
A 
11 
C 
]) 
E 
l' 
Unit 
A 
11 
C 
]) 
FPL 
9060 M 
100 651'1 
100 651'1 
115 70 1'1 
100 60 M 
100 65 M 
100 651'1 
115 65 M 
:rAl»JE xvn • AllJUB'mElIT FAO'rollS FOR EACH OLABS OF LAND UNIT 
Prod. ". .. Herb88'9 produotion &11 a peroent88'e or "nol"!Ull" In Table XVI 
sttio.'" ~ strioienoy or todder utllia&tion by stook 
Qual. • Quality or the herb88'9 I P • Poor 
M • Medium 
H - ModeratelY high 
OW RTE 'fER NTE CTE FAN S'l'F 
80 50 P 
90 65 P 
85 65 P 
100 60 1'1 
100 65 M 
100 65 M 
100 65 M 
100 70 H 
100 75 B 
100 60 M 
100 65 M 
100 65 M 
115 65 M 
115 70 H 
100 60 1'1 
100 65 M 
100 65 M 
100 65 1'1 
100 60 M 
100 65 M 
100 65 M 
115 65 M 
100 70 H 
100 60 M 
110 65 1'1 
90 65 1'1 
100 65 M 
9070 B 
100 65 P 
100 65 P 
100 65 M 
115 65 M 115 65 M 
OLB MLS 
~ ~ ~ ~ 
~ ~l ~ ~l 
100 60 M 100 60 M 
100 65 M 100 65 M 
100 65 M 100 65 M 
115 65 M 110 65 M 
85 70 H 
WLS . 
100 60 M 
100 65 M 
100 65 M 
105 65 M 
OMS 
9060 P 
90 65 P 
90 65 M 
8565 M 
Produotion Levels 
A Native 
II Subdivided Native 
C Topdrasaed Native 
9060 P 
90 65 P 
90651'1 
eo 65 M 
D Oversown and Topdrassed 
E Dr,rland Cultivated Pasturss 
F Irrigated Cultivated Pastures 
85 65 B 
CUS 
60 40 P 
60 65 P 
60 65 P 
5065 P 
'\IUS 
60 50 P 
60 65 P 
60 65 P 
50 65 P 
100 65 M 
100 651'1 
100 65 M 
'120701'1 
105 70 l! 
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Assumption 6 
The response curves illustrated in the graphs are in terms 
of dollar values as this allows comparison of inputs and outputs on a 
common basis. The land area considered in each case is 10 hectares. 
The straight line at 45 degrees from the origin represents equal 
inputs and outputs. 
Assumption 7 
The input values of such response curves include two 
components, the capital cost amortised at 10 per cent and the 
maintenance per annum. The value for each culture level is shown in 
Table XVIII below. The method of deriving these values appears as 
Appendix IV. 
TABLE XVIII LEVELS OF CAPITAL INPUT 
Amortised Annual 
Level of Culture Capital Cost Maintenance Total 
A. Native $ - $ - Nil 
:B. Subdivided Native $ 53 $ 12 $ 65 
C. Topdressed Native $ 93 $112 $ 205 
D. Oversown and Topdressed $224 $164 $ 390 
E. Dry Cultivated Pasture $316 $274 $ 590 
F. Irrigated Cultivated Pasture $940 $800 $1,740 
Figures 54 and 55 show the effect of a 25 per cent change in 
either direction for these values for two-unit classes. 
Assumption 8 
The output values for these response curves are based on the 
eXpected carrying capacity of 10 hectares of the particular unit in 
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terms of ewe equivalents. The following formula was used to assess 
this carrying capacity: 
Basic herbage production x % expected production x Efficienoy 
Consumption per Ewe Equivalent 
The resulting figure is then converted to dollar values using 
a gross margin of $10 per ewe equivalent. 
These values were chosen as being of an appropriate order for 
pastoral farming today. The effect of a 25 per cent change in either 
direction for output values is shown in Figures 56 and 57 for two . 
uni t classes. Such -change may be the result of financial variations. 
A similar change in value of output could arise from short-term 
variations in climate leading to a reduction in herbage production. 
Figure 58 shows the effect of both a 25 per cent increase 
in costs and a 25 per cent decrease in output values. 
Assumption 9 
Certain land unit blasses are considered unsuitable for 
pastoral use. These are classes: 
Forested river terraces 1 
Cold forested mid slopes 
Cold forested upper slopes -
W~ forested upper slopes~ 
Wetlands 
Due to high costs of clearing existing 
beech forest and potential erosion 
risk. 
Due to high costs of drainage 
Steep upper slopes 
High altitude tops 
'l- Due to the high proportion of bare 
ground at present and future erosion 
risk. 
Assumption 10 
Labour requirements are not considered at this stage, but are 
considered later when land use systems are considered. 
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5.1.1 The Effect of Technologioal Change 
The shape of the response curves is to some extent dependent 
on present technology. Such things as improved methods of aerial 
oversowing, better stock and pasture management, different 
cultivation techniques (including such methods as direct seeding) or 
alternative methods of applying irrigation water may lead to a change 
in the shape of the response curve. The change could be caused by a 
changed cost structure or by improved production possibilities. 
As an example of what might occur, I have prepared Figure 59 
which is based on the land unit class, "river terraces" previously 
shown in Figures 39, 54, 57 and 58. The new assumptions are: 
1. Cul ture level A remains unchanged. 
2. With culture level B pasture production is increased 
to 1200 kg TIM by improved management techniques. 
3. Level C production is increased to 3600 kg DM again by 
improved management techniques. 
4. Level rr'production is increased to 8000 kg DM by improved 
oversowing techniques and management, annual costs are increased to 
$420 per 10 hectares. 
5. Level E production rem.ains unchanged but by lower cost 
development the annual cost is reduced to $560 per 10 hectares. 
6. Level F becomes possible due to a new means of providing 
irrigation water. The cost is $2,000 per annum for 10 hect,ares and 
production of 14 000 kg TIM is possible. 
7. Output values remain unchanged. 
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5.2 Other Uses 
The author's lack of familiarity with other uses does not 
allow him to make the estimates from which useful response curves 
might be drawn for such uses. Where comparisons of uses are 
appropriate later in this report, production levels are. estimated 
for particular culture levels for other uses which seem relevant. 
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6. SEASONAL PASTURE PRODUCTION AND STOCK REQUIREMENTS 
As a further stage in preparing to consider appropriate land 
utilisation types and systems, some attention must be given to 
seasonal variation in herbage- supply and demand. The tables which 
follow are adapted from Harris (1979). 
The four seasons considered are: 
Summer December, January, February 
Autumn March, April, May 
Winter June, July, August 
Spring September, October, November 
Other assumptions are: 
1. Stock are Half-bred sheep 
Hereford cattle 
2. For the sheep : Average Ewe weight - 45 kg 
: Average Wether weight - 50 kg 
Lambs are weaned at 15 kg 
: Ewes shorn early January 
: Wethers shorn November 
: Weaning mid February 
: Mating early May 
: Lambing early October 
First mating as two-tocths. 
3. For the cattle': Average Cow weight - 450 kg 
: Calving mid September 
Weaning April 
: 
. 
. 
Weaning weight - 150 kg 
:.First mating as two-year aIds. 
90 days 
92 days 
92 days 
91 days 
TABLE XIX s PER OENT HERBAGE PRODUOTION OOOURRING 
DURING EAOH OF THE FOUR SEASONS 
Summer Autumn Winter 
Oulture Level % % % 
Irrigated Pasture 50 10 0 
Dry Pasture 25 15 0 
Oversowing & Topdressing 30 10 0 
(Warm Units) 
Oversowing & Topdressing 35 10 0 
(0001 Units) 
Topdressed 25 10 0 
(Warm Units) 
Topdressed 30 10 0 
(0001 Units) 
Subdivided 20 5 0 
(Warm Units) 
Subdivided 25 5 0 
(0001 Units) 
Native 15 5 0 
(Warm Units) 
Native 20 5 0 
, 
(0001 Units) 
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Spring 
% 
40 
60 
60 
55 
65 
60 
75 
70 
80 
75 
(a) 
(b) 
(0) 
(d) 
TABLE XX I DRY MATTER INTAKE REQUIRliMENT OF CATTLE 
DURING EACH OF THE JroUR SEASONS 
Summer Autumn Winter 
Stock Class (kg m) (kg DM) (kg m) 
Cows (Plus calf to 
weaning) 
Pasture Quality: 
Poor 2439 1334 831 
Medium 1911 1049 662 
Moderately High 1551 856 534 
Weaners (First 
8 months) 
Pasture Quality: 
Poor 
-
410 108 
Medium 
-
360 543 
Moderately High 
-
281 423 
Yearlings (Next 
12 months) 
Pasture Quality: 
Poor 1119 911 920 
Medium 891 699 108 
Moderately High 684 510 510 
Two-~ear Olds 
(Next 4 months) 
Pasture Quality: 
Poor 1119 344 -
Medium 882 263 
-
Moderately High 615 211 
-
161. 
Spring 
(kg IM) 
1841 
1456 
1114 
1092 
946 
131 
1214 
931 
128 
-
-
-
(a) 
(b) 
(0) 
(d) 
TABLE XXI I DRY MATTER INTAKE REQ;tJIR.EIVIENT OF SHEEP 
DURING EACH OF THE FOUR SEASONS 
Summer· Autumn Winter 
Stock Class (kg DM) (kg DM) (kg DM) 
Ewes (Plus lamb to 
weaning) 
Pasture Quality: 
Poor 259 124 78 
Medium 205 98 60 
Moderately High 164 79 50 
Wethers 
Pasture Quality: 
Poor 173 107 70 
Medium 136 84 55 
Modera tely High 110 67 44 
Weaned Lambs 
(First ~ months) 
Pasture Quali ty: 
Poor 16 96 93 
Medium 12 67 66 
Moderately High 10 54 54 
Weaned Lambs 
(Next 5i months) 
Pasture Quality: 
Poor 134 118 -
Medium 120 90 
-
Moderately High 95 71 -
162. 
Spring 
(kg DM) 
254 
202 
.162 
167 
133 
106 
122 
104 
81 
-
-
-
(a) 
(b) 
(0) 
(d) 
TABLE XXII : DRY MATTER INTAKE REQUIREMENT OF DEER 
DURING EACH OF THE lroUR SEASONS 
Summer Autumn Winter 
Stock Class (kg ]]1) (kg ]]1) (kg m) 
Hinds (Plus calf 
to weaning) 
Pasture Quality: 
Poor 684 315 264 
Medium 539 248 208 
Moderately High 435 200 168 
Weaners (First 
9 months) 
Pasture Quality: 
Poor 
-
166 142 
Medium 
-
136 116 
Moderately High 
-
115 98 
Weaners (Next 
3 monthS) 
Pasture Quality: 
Poor 402 - -
Medium 328 - -
Moderately High 216 
- -
St~s 
Pasture Quality: 
Poor 508 438 360 
Medium 402 346 285 
Moderately High 325 280 230 
Spring 
(kg m) 
413 
313 
300 
369 
300 
254 
-
-
-
556 
440 
355 
7. GOVERNMENT AND LOCAL BODY POLICY 
There are a number of administrative agenoies involved in 
the Upper Hurunui. A brief list of the main ones and their prinoipal 
areas of responsibility is as follows: 
The Department of Lands and Survey 
Responsible for administration of the Pastoral Leases, the 
administration of other Crown land either unoooupied or on 'short term 
leases, the administration of reserves, ,survey oontrol, and 
responsibilities under the Noxious Plants Aot. 
The New Zealand Forest Servioe 
Responsible for administration and management of State Forest 
lands, fire oontrol, shooting permits, and wild animal oontrol. 
The National Water and Soil Conservation Organisation WITH 
the North Canterbury Catohment Board and Regional Water Board 
Responsible for the oontrol of soil erosion, the proteotion of 
water quality and the allooation of water use, and the issuing of 
permi ts for burning on pastoral lands. 
The Department of Internal Affairs, Wildlife Division 
Responsible to maintain an inventory of wildlife and to 
enoourage the proteotion of endangered and other proteoted speoies. 
The Ministry of Transport 
Responsible for the oontrol of boating on the lakes. 
The Huru:tlui County Counoil 
Responsible for the preparation and administration of a 
distriot soheme, responsible for roading, responsible for the oontrol 
of building standards, responsible for noxious plant oontrol, and 
empowered to oolleot rates. 
The Hurunui Pest Destruction Board 
Responsible for the control of rabbits and opossums. 
The North Canterbury Acclimatisation Society 
Responsible fcr the control of acclimatised fish and birds. 
Though this list is not exhaustive, it gives an indication of 
the number of statutory bodies which must be considered in planning. 
7.1 Acts of Parliament 
The activities of the agencies listed above are controlled 
by Acts of Parliament and statutory regulations. The list which 
follows is, once again, not exhaustive but an indication of the range 
of legislation which must be considered. 
The Land Act 1948 
The Forests Act 1949 
The Public Works Act 1928 
The Reserves Act 1977 
The Soil Conservation and Rivers Control Act 1941 
The Water and Soil Conservation Act 1967 
The Town and Country Planning Act 1977 
The Local Government Act 1974 
The Wild Animals Control Act 1977 
The Wildlife Act 1953 
Noxious Plants Act 1978 
Forest and Rural Fires Act 1977 . 
Note In many cases these Acts must be considered with 
later amendments. 
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7.2 The Joint Policy Statement on Future Use of High Country 
Catchments 
The Joint Policy Statement was signed in 1974 by the 
Director-General of Lands, the Director-General of Forests and the 
Director of Water and Soil Conservation. As such it established the 
policy of the three agencies regards high country management. I 
therefore include verbatum the appendix to that statement Which 
covered the principles and objectives of management. 
FUTURE USE OF HIGH COUNTRY CATCHMENTS - WITH PARTICULAR 
, REFERENCE TO RETIRED RUN COUNTRY .AND UNOCCUPIED LANDS 
OF THE CROWN 
STATEMENT OF PRINCIPLES .AND OBJECTIVES 
(a) Soil Conservation and Water Management are of absolute 
priority in these areas. 
The high-al ti tude areas of the South Island are of critical 
importance in the field of soil conservation and water management and 
uses related to these functions must take absolute priority over all 
other uses of these areas. 
(b) Secondary uses must be compatible with these priority uses. 
(c) National Water and Soil Conservation Organisation should 
implement its responsibility to co-ordinate the activities of the 
land controlling agencies in achieving the best standards of soil 
conservation and water management on these catchment management areas. 
The Soil Conservation and Rivers Control Council, the 
catchment authorities and the land administering agencies have vi tal 
roles to play in the establishment, and implementation of these 
objectives. The Council and catchment authorities are the only bodies 
Whose representation includes N.Z. Forest Service, Department.of 
Lands and Survey, (including the Land Settlement Board) and other 
Government Departments and organisations interested, and which by 
virtue of their representation and existing involvement in the region 
should provide a co-ordinating service to the land-administering 
agencies. 
(d) National Water and Soil Conservation Organisation should 
identify national priorities and co-ordinate the planned rehabilita-
tion of these areas • 
. Rehabilitation of these areas should follow a clearly 
established national plan of priorities endorsed by the National Water 
and Soil Conservation Organisation on the co-ordinated advice of the 
catohment authorities and the Government Departments involved. The 
work should follow management plans approved by the land-administering 
agencies. 
(e) National Water and Soil Conservation Organisation should 
identify national priorities for research in these areas. 
The water and soil co~servation research effort on these 
areas should be better co-ordinated and be extended Where necessary. 
(f) Catchment Authorities should intensify soil conservation and 
water management plans for leased high-country areas. 
Retirement from grazing of critical areas by domestic stock' 
should continue to be pursued through the soil and water conservation 
plans drawn up by the catchment authorities. 
(g) Land Settlement Board should remove such areas from pastoral 
leases, allowing their subsequent administration to be determined by 
their priority uses. 
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The land should then be removed from pastoral lease either 
as a consequence of the agreed soil and water conservation plan or in 
other cases by the exclusion of these areas at lease renewal as 
opportunity permits. They should be given a suitable status which 
recognises the primary purposes of soil conservation and water 
management, and which considers any other use in relation to these 
objectives. 
(h) Department of Lands and Survey should provide for the planned 
removal of domestic stock. 
Continued provision should be made for short-term licences, 
if necessary, to allow the organised removal of domestic stock. 
(i) N.Z. Forest Service should intensify its vigorous noxious 
animal control on catchment management areas by all appropriate means. 
A vigorous policy of noxious animal control by the New 
Zealand Forest Service on these laI.l;ds i.s considered to be vital to 
the rehabilitation of the region and any lessening of this policy is 
incompatible with the agreed prime use. 
(j) Other uses of these catchment management areas. 
Other uses, including recreational activity, in these areas 
are recognised as legitimate uses when they meet the objectives and 
requirements listed above. 
7.3 Government Policy Statement - November 1979 
In November of 1979 the New Zealand Government released a 
policy statement entitled: "Deciding the use of high mountain 
resources : choices and considerations for decision-makers" 
(Ano~ 1979). This statement is of considerable importance to the 
present report, not only as a statement of Government policy but alsq 
because it is based on a wide forum of technical opinion. The policy 
statement has been derived from recommendations arising from the 
1977 Oonference on the Oonservation of High Mountain Resources 
(Anon, 1978). 
As this statement is of such importance, the statements 
of policy and of goals are directly quoted here. 
Policy 
Recognising the instability and fragility of New Zealand 
mountains, the high degree of endemism of its biota, and the need to 
improve and maintain the condition of the mountains for the full and 
proper benefits of mankind, the use of high mountain resources must 
have regard to: 
- the conservation of natural resources; 
- the sustained production of water of high quality and of benefits 
from forest, pastoral, agricultural, mineral, and other resources; 
- the provision of opportunities for work, recreation,! relaxation, 
and learning; 
, 
- the safeguarding of adequate representative examples of all 
indigenous mountain biota and of important ecosystems in as 
natural condition as possible; 
the preservation of natural landscape of outstanding scenic 
quali ty and the creation and preservation of cuI tural landscapes 
of high quality; 
- the promotion of a balanced relationship between natural landscape 
character and all forms of land and water use; 
- the enhancement of social, cultural, and environmental values; 
- the retention and management of unallocated land for the 
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maximisation of choice by present and future generations. 
Goals 
1. To promote and maintain a balanced relationship between 
natural landscape character and all present and future forms of land 
and water use. 
2. To promote and maintain understanding of and research into 
the use of high mountain resources and to ensure that specific uses 
have regard to such understanding. 
3. Concerning nature conservation and protection of resources: 
(a) to promote understanding of nature and natural 
evolutionary processes and to integrate nature 
conservation as far as possible into planning 
land and water uses; 
(b) to fulfil national and international obligations 
to preserve adequate representative examples of 
high mountain natural resources for their intrinsic 
worth and for man f s understanding and enjoyment; 
(c) to fulfil the obligation to preserve environmental 
diversity by maintaining examples of important 
ecosystems in as natural condition as possible. 
4. Concerning the water resource: 
(a) to ensure that there is water for growth, development, 
and conservation of mountain biota and soil systems; 
(b) to maintain rivers, lakes, and ground water systems; 
(c) to provide for the needs of the people. 
5. Concerning pastoral, agricultural, and forestry uses:-
(a) to promote, intensify, and increase use for sustainable 
and diverse pastoral, agricultural, and forestry 
production in response to local, regional, or national 
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priorities on land suitable for such purposes, 
consistent with economic viability, balanced land use, 
conservation of soil, and protection of natural 
resources; 
(b) to seek integration of compatible uses. 
6. Concerning mining, roading, and other engineering works: 
(a) to locate and assess the quality and quantity of 
economic minerals, by exploration and mapping of the 
rocks and mineral resources; 
(b) to ensure that mining, roading, and other engineering 
works are in full accord with the present and' 
foreseeable interests of the people and that such 
developments are carried out in harmony with other 
enunciated goals. 
(c) to ensure that provision is made for environmental 
rehabilitation as an integral part of mining, reading, 
and other engineering works. 
1. Concerning recreation and tourism: 
(a) to seek fulfilment of human needs and aspirations for 
a wide variety of types of mountain-based recreation, 
passive and active; 
(b) to provide for the carefully controlled development of 
the tourist industry appropriate to the mountains and 
contributing to the national economy. 
1.4 Hurunui County District Scheme 
Under the Town and Country Planning Act 1953 and 
Regulation 15(1) of the Town and Country Planning Regulations 1960, 
the Waipara County, now part of the Hurunui County, has prepared a 
District Scheme. The planning period is for a term of 20 years from 
1968 to 1988 inclusive. 
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The study area is entirely within what was formerly the 
Waipara County and was olassified within its distriot scheme. The 
principal ~oning is Rural with overlying designations of Public State 
Forest on all the State Forest land other than the previously 
Unocoupied Crown Land on the Crawford and Studleigh Ranges, and of 
Recreation on Reserve 4716 (Lake Taylor) and proposed recreation on 
Reserve 5113 (Loch Katrine). 
The definition of the Rural ~one is: 
"Permitted uses - subject to the provisions of this scheme, 
land wi thin a Rural zone is intended primarily for any farming use, 
but may also be used for certain other uses which are specified in 
the Code of Ordinances as being permitted in the Rural ~one, if the 
use proposed does not -
(a) Cause demand for extension of public services that are 
not in the economic interests of the region or locality: 
(b) Cause public services that already exist or are 
substantially coffimitted to be uneconomically used: 
(c) Cause an extension that is not in the economic interests 
of the region or locality of the subdivision into lots 
of less than 10 acres of land along existing highways: 
(d) Cause an extension that ienot in the economic 
interests of the region or locality of industrial or 
commercial development along existing roads or 
streets.tI 
The full list of predominant and conditional uses is set out 
on page 7 of the scheme. 
As the study area is primarily a. pastoral and recreational 
resource, proposals resulting from this report are unlikely to 
conflict with the District Scheme. Conflicts may arise, however, if 
any proposal were made to establish a permanent village or a hydro 
electric scheme in the valley. 
1.5 Lake Sumner State Forest Park 
The management plan for the Lake Sumner State Forest Park 
will, when signed, indioate the Minister of Forests' wishes regarding 
the management of the park, and therefore must represent part of 
Government polioy. 
Speoifio parts of that plan that affeot the study area 
relate mainly to roading and land aoquisi tion. As regards roading, 
the plan states that "the Forest Servioe shall investigate the 
possibility of roading being established for oar aooess as far as 
Taylor stream at the head of Lake Sumner. Any type of formed aooess 
shall be disoouraged beyond this point. There will be no improved 
aooess in the South Hurunui Catohment". 
Regarding land aoquisition, speoifio areas mentioned are the 
freehold land above Lake Sumner, Lake Sumner and Lake Mason. Other 
areas have been considered for rationalising boundaries suoh as the 
Brothers Range and additional forested land in the oatchment of the 
South Branch. 
As the question of land aoquisition by the Forest Service 
must be considered in this report, the objeotives of forest park 
management are included as Table XXIII. 
TABLE XXIII I OBJ])JTlVES OF MANAGEMENT -
LAKE SUMNER STATE FOREST PARK 
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Management will be based on optimum multiple land use, 
co-ordinating soil and water and vegetation conservation as the 
primary objective, with recreational development and the conservation 
of scenic and wildlife values. 
The objectives of management are: 
(a) TO CONSERVE AND, IF NEJESSARY, EXTEND THE VEGETATIVE COVER 
TO MINIMISE SOIL ElIDSION, REGULATE WATER RUNOFF AND MAINTAIN 
WATER QUALITY. 
(b) TO PROTECT NATURAL FEATURES OF SCIENTIFIC OR SCENIC VALUE, 
E.G. THE UPPER HOPE RIVER AREA AND LAKE MARION. 
( c) TO PROVIDE FOR ROOREATIONAL USE OF THE FOREST PARK IN A 
MANNER COMPATIBLE WITH THE PRIMARY OBJlOOTIVE OF SOIL AND 
WATER CONSERVATION AND WITH OTHER FOREST PARK VALUES. 
PLANNING FOR ROOREATIONAL USE SHALL ROOOGNISE THE PRESENT 
OR POTENTIAL USES OF OTHER AREAS WITHIN THE REGION. 
(d) TO ENCOURAGE STUDY INTO THE ECOLOGY OF THE IDREST PARK IDR 
SCIENTIFIC OR EDUCATIONAL REASONS. 
THE PLAN CAME INTO EF'FECT ON 1 APRIL 1979 FOR A PERIOD OF TEN 
YEARS, BUT SHALL BE REVIEWED AFT.I!lR A PERIOD OF FIVE YEARS. THE PLAN 
MAY BE REVIS,ED WITHIN THAT PERIOD SHOULD THERE BE SUFFICIENT CHANGE 
IN CIRCUMSTANCES OR POLICY TO JUSTIFY IT. 
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8. SOCIAL NEElDS AND ASPIRATIONS 
Under this heading two things will be looked at; first, 
the aspirations of existing users and, secondly, the wishes of the 
public concerning use of the mountain lands in general. 
8.1 The Runholders 
The runholders for each of the three runs, appear to have 
the same aim in operating the properties though they each approach 
it indifferent w~s. The basic aim in a commercial sense is to 
obtain an "adequate" income from the property. To meet this aim, 
one runholder operates a low-cost enterprise and, by keeping costs 
down, allows prices to provide basic income. Another runholder is 
developing the property to increase productivity at a rate sufficient 
to keep pace with inflation. A higher cost structure is part of this' 
system and, therefore, inflation has a great effect. The third 
runholder is developing at a high rate in an endeavour to increase 
the income from the property. The high cost of maintaining the 
improved pastures sill have to be balanced with improved production 
for this to be viable. The situation on this third property is 
confused by multiple management, though the basic attitude, in spite 
of current development, must be regarded as conservative. 
"-
The reaction of therunholders to other users must also be 
considered at this stage. In' general their attitude is very 
accommodating providing permission to cross private property is first 
obtained. Where such permission has not been obtained, the reception 
is invariably cool. Problems occur of gates being left open, 
particularly on the Lakes Station-Lake Taylor boundary where the main 
access track crosses it. Such problems result in increased 
ant~nism among all users. Shooting is actively discouraged by the 
runholders. 
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B.2 Other Users 
The main aspiration oommon to other users is ready access 
to the area, in particular the lakes and rivers, and the forest park. 
The desire is for good vehicle access to Loch Katrine and possibly 
beyond, with freely available foot access to other areas. In some 
cases vehicle access to the Lake Sumner outlet is also desired. 
Other aspirations appear to be the right to establish 
private holiday accommodation in the area and also to establish 
casual camp sites and to use the lakes for boating. Such 
aspirations are not shared by all recreation users and it is 
evident from studies of mountain recreationists in New Zealand 
(Aukerman and Davison, 19BO) that some would prefer the more primitive 
condition. 
The need for access can be met relatively easily, but 
possibly not at the standard which some wish to see. The 
accommodation requirement may, however, be in confli~t with other 
uses. The use of the lakes for boating lies beyond the scope of this 
report. 
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9. LAND TENURE 
"The land tenure system may be an important factor in 
determining and defining appropriate land utilization types. The 
existence of some legal, customary or otherwise institutionalized 
relationship between Government, society, groups and individuals, may 
limit development alternatives, through rigidity of ownership rights 
and associated duties having important social, as well, as production 
relationships." 
(Brinkman and Smyth, 197~) 
The nature and security of tenure of the upper Hurunui has 
long influenced development of the better pastoral lands. History 
has shown that the freehold land'has been first developed, this 
development has continued on to the pastoral lease land following the 
issuing of leases with security of tenure under the 1948 Land Act. 
There has been marked resistance to development on land held on short 
tenure lease or licence. 
Tenure also affects the rights of access and use by people 
other than the runholders. Of particular importance to these people 
are reserves, legal roadlines and access strips along lakes snd 
rivers. 
The main tenures wi thin the study area are: 
Pastoral Lease 
Freehold 
Grazing Licences 
Recreation Reserves 
state Forest 
25 740 hectares 
1 788 
5~0 
10 
~ 067 
Unoccupied Crown land, riverbeds, <_ 
20 metre strips and legal roadlineS) 865 (approx.) 
~2 000 hectares (approx.) 
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Figure 60 shows the pattern of legal status of the study 
area and also of the adjoining land. The status of adjoining land i!3 
important when oonsidering management options within the study area. 
The numerals on the map refer to the different holdings and are as 
follows: 
1. The Estate of W. MoFarlane in the names of C.A. MoDonald 
and W.W.D. MoRae, "Lakes Station". 
2. C.A.Nurse, "Lake Taylor". 
,. G.P. Dampier-Crossley and C .M. Cameron, "Eak Head". 
4. P.R. Rutherford, "Mount Noble". 
5. J .R.B. Menzies, "Mount Virginia". 
6. Calder Farming Company Limited, "Mount Whitnow". 
7. The Estate of R.T. Turnbull, "Mount White". 
8. Campsite Reserve vested in the Minister of Forests. 
9. J. Dearden. 
10. Crown .Reserves 
~~ State Forest Park and State Forest 
It is noted that the most signifioant adjoining land holding 
is State Forest and that only four private holdings border the area, 
three of these along the Seaward River. 
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10. LAND UTILISATION TYPES 
10.1 Introduotion 
Land'utilisation types are a oonoept introduoed by Beek, a 
Netherlands land evaluator who worked in both extensive and intensive 
land use situations in western Europe and Latin Amerioa. The oonoept 
was first published with aoknowledgement to Beek in Brinkman and 
Smyth,(1913) but was formally and olearly published by Beek (1918). 
itA land utilization type .(LUT) is a speoifio way of using 
the land, aotual or alternative, desoribed for the purpose of land 
evaluation in the following terms or key attributes (1) produoe 
(e.g. kind of orop), (2) labour, (3) oapital, (4) management, 
(5) teohnology, (6) soale of operations. It is a broadly 
generalized equivalent of the management faotor. The land 
utilization type is a teohnical organizational unit in a speoific 
socio-eoonomic and institutional setting and related to other 
similarly selected land utilization types" (Beek, 1918). 
Beek regards the need to identify land utilisation types 
as an early stage in any land evaluation in order to give guidanoe 
to the survey of the resource. The general character of suoh types 
has been identified from the outset but formal definition has been 
delayed to this late stage in this report until they oould be 
oharaoterised by alternative teohnology and other key attributes. 
Some deviation from Beek's conoepts may ooour. 
Following the definition and desoription of land 
utilisation types, land use systems will be considered in whioh 
, spatial integrations of different land utilisation types on suitable 
terrain will be outlined. 
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10.2 The Process of Defining Land Utilisation Types 
The process listed here is condensed from Beek (1978). 
There are six fundamental references for identifying land 
utilisation types. Most of these have been identified in the earlier 
discussion of this report. They are: 
(a) "Terms of reference of the land evaluation study." 
These were identified in Section 1 of this report. 
(b.) "Overall development objectives and land suitability 
criteria." These have been considered in Sections 4, 
5 and 8 and will be further identified as the land 
utilisation types are defined. 
(c) "Overall development situation and present land use." 
The development situation relates largely to the sociB.1 
and economic environment as an incentive for development. 
Present land use is an indicator of the effect of that 
environment on management decisions. These areas were 
discussed in Sections 4, 7 and 8. 
(d) "Time period during which land eValuation results should 
be relevant." Part of the aim of this study has been to 
create a format within which the effect of major changes 
in the key factors can be readily assessed without redoing 
all the explanatory work. The land utilisation types will 
be such that evolutionary changes can readily occur. The 
effect o~ these changes can then be assessed by their 
influence on the land use systems. A number of ,factors 
in today's social and economic climate, among them the cost 
,of energy, mean that significant changes to the definition 
of land utilisation types could occur wi thin a 12 month 
period. 
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(e) "Socia-economic attributes of land. 1I These inolude 
location, tenure, ownership, and land value. Suoh 
aspects have been considered in Sections 1, 9, 9, and 
4.1.4 respectively. 
"(f) "The physical attributes of land." These have been 
oonsidered in depth in Section 2. 
10.3 Determinants of the Land Utilisation TYPes 
In the introduction to this section the key attributes 
of land utilisation types were noted. These attributes must now be 
considered when defining the framework this study will use to 
describe the land utilisation types chosen. The determinants thus 
chosen will at an early stage reduce the range of types to be 
considered. 
The determinants chosen are: 
(a) Government As affecting land development policy, high 
oountry policy, town and oountry planning requirements, and 
availability of debt finance and subsidies. 
(b) Location The macro-looation aspects are f~xed as 
desoribed in Section 1. However~ micro-location becomes of 
importance, e.g. Distanoe of potential hay crops from the 
centre of operations, configuration of terrain affecting 
movement and management of livestock. 
(c) Technology The level of culture and response to such a 
level as set out in Section 5. Also the development required 
to attain that level. 
(d) Produce This will essentially be secondary produce in 
terms of animals and wool, but may be primary produce such 
as conserved fodder, or other produce such as recreation. 
(e) Labour Permanent and seasonal labour requirements, 
also "contract" workers such as transport operators. 
(f) Capital In terms of increased investment required, 
the availability of finance and the returns thereon. 
(g) Socio-economic Aspects of Land Tenure, ownership, 
subdivision (both between runs, and within runs) - this 
becomes of greater significance when land use systems 
are discussed. 
(h) Physical Characteristics of Land As defined in 
Section 3. The land units to Which a utilisation type 
could apply will be noted. The spatial relationship of 
one land unit to another wi thin a land system could also 
be significant, especially for less intensive cultures 
or land utilisation types. 
(i) , Recurring Inputs The requirement for and availability 
(j) 
of fertilisers, fossil fuels, replacement stock and other 
maintenance. 
Environmental Concern The factors of accelerated soil 
erosion, nutrient enrichment of the lakes and destruction 
of vegetation, as well as consequential restrictions on 
other uses. 
10.4 Pastoral Land Utilisation Types 
The ten land utilisation types considered here are in part 
formulations implicit in existing pastoral use but they are also 
expounded sufficiently to allow for'future pastoral development of 
the suitable land resources. 
(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
10.4.1 Extensive Grazing of Breeding Ewes (EGBE) 
Government Government ie encouraging the increase 
of sheep numbers. Policy is, however, to restrict the 
grazing of sheep on high al ti tude land. Conforms to 
the District Scheme. 
Location No locational restrictions. A greatly 
increased cost of transportation may render this type 
uneconomic. 
Technology No cultural amendment needed. 
Produce Wool: 
half-bred sheep. 
expect 4 kilograms per head grazing 
Young stock: expect 70 per cent lambing. 
Stocking density: 0.1 to 1.0 per hectare with winter feed 
conserved in situ. 
Labour Management level demands a low labour input. 
Peaks of labour requirement for shearing, marking and 
weaning, generally January, November and late Febru.ary 
respectively. 
Capital No special inputs. Buildings and fences for 
an overall use system. 
(g) Socio-economic Aspects of Land Suited to leasehold 
or freehold tenure. Large holdings needed. Minimal 
internal subdivision. 
(h) Physical Characteristics of Land Few tradi tional 
restrictions. Major wetlands, forested areas and severely 
eroded areas unsatisfactory. Vulnerability of some other 
land un! ts makes sustained use problematic. Climatic 
variation, altitude, and soils will influence density of 
stocking. 
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(i) Recurring Inputs Replacement stock approximately 
20 per cent of flock per annum. 
(j) Environmental Concern Overstocking can lead to 
deterioration of vegetative cover, with possible soil 
deterioration and likelihood of erosion and local 
downslope influences on some land un! ts. 
Summary Description 
Extensive grazing of half-bred sheep primarily for the 
production of wool and replacement stock. Low stocking density, 
large management un! ts • No cultural amendment, and little fencing 
required. 
10.4.2 Semi-intensive Grazing of Breeding Ewes (SGBE) 
(a) Government As for EGBE. 
(b) Location As for EGBE. 
(c) Technology Cul tural amendment at level "Btl or above 
required. Level tiD" is considered appropriate, that is, 
oversown and topdressed. Also subdivision to 50 hectare 
blocks, and scrub burnt as necessary. 
(d)' Produce Half-bred sheep, wool: 4 kilograms per head, 
(e) 
young stock: from an 85 per cent lambing. Stocking 
density: 4 to 8.5 per hectare, with winter feed conserved 
in situ. 
Labour More intensive than EGBE as regular stock 
movements are required. Peak requirements at shearing 
and marking. Permanent requirement one man year per 
3,500 ewes, casual requirement 50 man days per 3,500 ewes. 
Also secondary effects in transport industry and aerial 
topdressing industry. 
.. 
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(f) Capital Medium to attain level of development. 
(g) 
External finanoe readily available for this type of 
development from Government institutions. Returns 
moderate, at present 15 per oent before servioing capital. 
Sooio-eoonomio Aspeots of Land Freehold or lo~term 
leasehold tenure neoessary to give seourity for this 
level of development. Moderate to large land holdings 
needed. Significant internal subdivision. 
Physioal Charaoteristios of Land Low to mid-altitude 
slopes desirable. Severely eroded, wet or forested land 
unsuitable. Climate will arfect potential yield. 
(i) Reourring Inputs Replaoement stook, approximately 
25 per oent of flook per annum. Regular fertiliser 
applioations, superphosphate 250 k~a every two years. 
Regular maintenanoe of struotural improvements. 
(j) Environmental Conoern Possible enriohment of lakes, 
unlikely however, beoause of high retention of nutrients 
by the soil. Considerable modifioation of existing native 
vegetation. 
Summary Desoription 
Semi-intensive grazing of half-bred sheep for the produotion 
of wool and young stook for sale and flook replaoements. Moderate 
stook density on overs own and topdressed land fenoed at a olose 
intensity. 
10.4.3 Extensive Grazing of Wethers (EGWE) 
(a) Government As for EGBE. 
(b) Looation As for EGBE. 
(0) Teohnology As for EGBE. 
(d) Produce Half-bred wethers, wools 4.5 kilograms per 
head. Stocking density, 0.2 to 2.0 per hectare, with 
winter feed conserved in situ. 
(e) Labour As for EGBE but only two peaks, one for 
shearing in November, the other in May for mustering. 
(f) Capital As for roBE. 
(g) Socio-economic Aspects of Land As for EGBE. 
(h) Physical Aspects of Land As for EGBE. 
(i) Recurring Inputs Replacement stock, approximately 
25 per cent of flock per annum. 
Environmental Concern As for roBE. 
Summary Description 
Extensive grazing of half-bred wethers for wool production. 
Utilising undeveloped native grasslands as the return on this class 
of stock is not as good as breeding ewes once pastures are improved. 
Low stock density and large management units. 
(a) 
(c) 
10.4.4 Rearing Young Sheep for Flock Replacements (RYSR) 
Government This activity is basic to the policy of 
increased stock numbers manifest in the current Livestock 
I 
Retention Scheme. Government n\ay indirectly encourage the 
! 
rearing of replacement stock by providing assistance for the 
development of improved pastures. 
Location To ensure successful rearing of young stock it 
is preferable to have available r~adily accessible land. 
Technology While young stock can be reared with cultural 
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amendment at level "B" or higher, it is considered that 
level "E" is required if satisfactory results are to be 
obtained. Therefore, cultivated pastures fenced to 
10 hectare paddocks (or smaller) are required. 
(d) Produce Two-tooth replacements for the ewe and wether 
flocks, possibly some surplus for sale. Grazing density 
high, an average of ,20 animals per hectare rotationally 
grazed over a number of paddocks. Supplementary feed used 
in winter. 
(e) Labour Intensive for regular stock movements and 
attention to animal health. One man year to 2,000 animals. 
Secondary effects in other industries. 
(f) 
(g) 
Capital High capital requirement to attain level of 
development. Can be financed by borrowing, returns 
difficult to assess. 
Socio-economic Aspects of Land As for SGBE. 
Physical Aspects of Land Land suited to cultivation 
required. Young stock are quickly affected by adverse 
weather. 
(i) Recurring Inputs An annual requirement for quality 
lambs. Regular applications of fertiliser and lime plus 
periodic pasture renewal. 
(j) Environmental Concern Possible enrichment of lakes with 
fertiliser and heavy stock concentrations on lake margins. 
Could be avoided by careful management of the lake margins. 
Nutrient retention by the soils is high and a strip 
50 metres wide used l~ss intensively would perhaps prevent 
any significant enrichment of the lake waters. Existing 
vegetation would be replaced by introduced grassland. 
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Summary Desoription 
The intensive rearing of young sheep as replaoements for the 
ewe and wether flooks, using weaned lambs from the ewe flock. A high 
level of oultural amendment is desirable. 
10.4.5 Lamb Fattening (LFAT) 
, 
This iiS an extension of the previous utilisation type. 
(a) Government The Government policy is to enoourage the 
production of fat lambs for export • 
(c) 
Looation . As the stook have to be marketed outside the 
valley, transportation is of oonsiderable conoern. Rising 
oosts oould render this use unsuitable. Internal looation 
comments for RYSR apply. 
Technology As for RYSR. Further cultural amendment 
to irrigated pasture would increase the certainty of 
produotion, but due to dif£ioulties of applioation and 
oost is not considered appropriate. 
(d) Produce Fat lambs sired by a ram from one of the 
"down" breeds. High stooking density as for RYSR. 
(e) Labour As for RYSR, but with oonsiderable secondary 
effeots. 
(f) Capital As for RYSR. 
(g) Socio-eoonomic Aspects of Land As for RYSR. 
(h) Physioal Aspects of Land As for RYSR. 
(i) Recurring Inputs As for RYSR. 
(j) Environmental Concern As for RYSR. 
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Summary Description 
The rearing of fat lambs from a half-bred/down cross for 
export markets. A high level of cultural amendment is required. 
10.4.6 Extensive Grazing of Breeding Cows (EGBC) 
(a) Government Policy unclear, but generally assumed to be 
part of the overall policy for increased agricultural 
production. 
(b) Location As for EGBE. 
(c) Technology As for EGBE. 
(d) Produce The production of Hereford calves for sale at 
six months of age, or rearing as replacements. Expected 
calving rate 80 per cent. Stocking density low, 1 cow to 
8-10 hectares. Winter feed conserved in situ. 
(e) Labour Low labour input. Marking and periodic mustering 
carried out as part of routine farm programme. Forty man 
days per year for a herd of up to 400 cows. 
(f) 
(g) 
(h) 
(i) 
(j) 
Capi tal As for EGBE. 
Socio-economic Aspects of Land As for EGBE. 
Physical Aspects of Land 
steep land unsuitable. 
As for EGBE, plus very 
Recurring Inputs 
herd per annum. 
Replacement stock 20 per cent of 
Environmental Concern Damage to the margins of forest 
remnants also trampling near water courses. 
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Summary Description 
The grazing of a Hereford breeding herd for calf production. 
Low stock density on native grassland. 
10.4.7 Semi-intensive Grazing of Breeding Cows (SGBC) 
(a) Government As for EGBC. 
(b) Location As for EGBC. 
(0) Technology As for SGBE. 
(d) Produce The production of Hereford calves for sale at 
six months of age or rearing as replacements. Medium stocking 
density, one cow per hectare. 
(e) Labour Increased with increased stocking density. 
60 man days per annum for a herd of up to 400 cows. 
(f) Capital As for SGBE. 
(g) Socio-economic Aspects of Land As forSGBE. 
Physical Aspects of Land As for SGBE. 
(i) Recurring Inputs Regular maintenance dressings of 
fertiliser (as for SGBE) plus replacement stock, 
15 per cent of herd per annum. 
(j) Environmental Concern The concerns expressed for 
both SGBE and EGBC. 
Summary Description 
Semi-intensive grazing of Hereford breeding cows for calf 
production. Medium stock density on oversown and topdressed land. 
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10.4.8 Rearing Young Cattle for Herd Replacements (RYCR) 
(a) Government As for RYSR. 
(b) Location As for RYSR. 
(0) Technology As for RYSR. 
(d) Produce Hereford heifers raised from weaner calves to 
being first mated at two years of age, prior to entering 
the breeding cow herd. Some produce may be sold. Stocking 
density first eight months 3-4 animals per hectare, 
subsequently 2-3 animals per hectare. Supplementary feed 
used in winter. 
(e) Labour Medium intensity, 25 man days per year for a 
herd of up to 120 animals. 
(f) Capital As for RYSR. 
(g) Socio-economic Aspects of Land As for SGBE. 
Physical Aspects of Land As for RYSR. 
(i) Recurring Inputs An annuai requirement for quality 
heifer calves. Regular applications of fertiliser and lime 
plus periodic pasture renewal. 
(j) Environmental Concern As for RYSR. 
Summary Description 
The rearing of Hereford heifer calves for herd replacements, 
utilising cultivated pastures. 
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10.4.9 Rearing Store Calves (RSCA) 
(a) Government As for EGBC. 
(b) Location As for RYCR. 
(c) Technology As for RYCR. 
(d) Produce Hereford calves raised to 18 months of age and 
sold to lowland farmers for fattening. Stocking density 
2-3 animals per hectare, supplementary feed used for winter-
ing. 
(e) Labour As for RYCR. 
(f) Capital As for RYCR. 
(g) Socio-economic Aspects of Land As for RYCR. 
(h) Physical Aspects of Land As for RYCR. 
Recurring Inputs As for RYCR. 
(j) Environmental Concern As for RYCR. 
Summary Description 
The rearing of Hereford calves for sale to lowland fattening 
units, utilising oultivated pasture. 
10.4.10 Deer Breeding Herd (DEEH) 
(a) Government Policy uncertain. A special licence is 
required to farm deer. Government finance is available 
for the establishment of deer farms. 
(b) , Location Macro-looation not limiting. Location within 
valley would have to be suoh as to prevent poaching and to 
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(c) Technology Level of culture, at least oversown and 
topdressed possibly even cultivated. Oversown and 
topdressed considered here. Extra fencing required. 
(d) Produce Weaner hinds and stags from a red deer 
breeding herd. Calving rate 70 per cent. Stocking 
density 1.5 to 2.5 animals per hectare. Supplementary 
feed required in winter. 
(e) 
(f) 
(g) 
(i) 
(j) 
Labour Moderate labour requirement. Special 
management skills needed. One man year for herds of up 
to 300 hinds. 
Capital High capital requirement for development of 
pastures, special handling facilities and initial stock. 
Socio-economic Aspects of Land As for RYCR. 
Physical Aspects of Land Licence generally requires 
land with low erosion risk. The erection of fences make 
it desirable to use land of gentle relief. 
Recurring Inputs Regular fertiliser applications, 
maintenance of facilities, herd replacements. 
Environmental Concern If fenced and fencing maintained 
according to regulations, few environmental problems. 
Summary Definition 
Grazing a red deer herd for 'the production of weaners for 
sale, utilising oversown and top dressed pastures with additional 
capital inputs. 
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10.5 Other Produotion Orientated Land Utilisation wYoes 
10.5.1 Conservation of Fodder in Situ (OOFS) 
(a) Government No involvement. 
(b) Looation In areas suitable 'to winter usage, suoh as the 
unit types desoribed as "warm lower slopes", "outwash gravels", 
"terraoes" or "soattered moraine". 
(0) ,Teohnology Any level appropriate. Levels "E" and ' 
"F" involving oultivation have better alternative uses. 
Two levels are oonsidered here; level "A" native pastures 
and level "D" oversown and topdressed. 
Pro duo e Level "A"' - Low quality, native grasses sui table 
for wintering 0.5 ewes or 0.1 oows per heotare if the area 
has not been grazed during the summer/autumn period. 
Level "D" - Medium quality introduoed grasses 
suitable for wintering 2 ewes or 0.4 oows per heotare if the 
area were not grazed during the late summer and autumn. Both 
these figures assume' that oonservedfodder has only quarter the 
food value of fodder used when it is growing. 
(e) Labour No speoial labour requirements. 
(f) Capi tal Level "A" - Very low oapi tal input. 
Level "D" - Moderate oapi tal input in land 
development. 
(g) Sooio-eoonomio Aspeots of Land Land of any tenure 
appropriate for level "Alt. Seouri ty of tenure required 
for level "DIt. SUi ted to large Beale properties. 
(h) Physioal Aspeots of Land Snow prone land not suitable, 
"oold" oountry not desirable. Low lying wet areas not sui table. 
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(i) Reourring Inputs Level "A" - Nil. 
Level liD" - Regular fertiliser 
applioations. 
(j) Environmental Conoern Only those mentioned earlier 
as relevant to the level of development. 
Summary Desoription 
The use of native pastures, not grazed during the summer 
and autumn, as a supply of winter forage, on the similar use of 
oversown and top dressed pasture whioh has not been grazed during the 
late summer and autumn. 
10.5.2 Hay Produotion (HAYF) 
(a) Government Pastoral Polioy requires a permit to be 
obtained if oultivation is to be oarried out on pastoral 
land. Development finanoe readily availabl~. 
(0) 
Looation 
required. 
Teohnology 
Areas readily aooessible by maohinery are 
Cul tural amendment to level liE" or "F" 
is required. Level "E" is oonsidered here, oul tivated 
pastures, without irrigation. 
(d) Produoe Meadow hay from pastures not grazed from 
late spring until late summer. Eaoh heotare will provide 
suffioient hay to winter 8-12 weaned lambs, 1.0-1.5 weaned 
oalves or 3-5 adult hinds •. 
(e) Labour Extra labour requirement during harvest and 
later feeding of hay to stook. Harvest labour is the 
equivalent of two man days per 400 "oonventional" or 
30 "large round" bales produoed. The feed out requirement 
forms part of the stook labour requirement. Labour 
requirement oan be met by outside oontraot. 
(r) 
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Capital High oapital oost of land development, 
possible high cost of machinery, and storage faoilities. 
Loan finance available. 
(g) Sooio-economic Aspeots of Land Land with permanenoy 
of tenure preferred. An appropriate method of providing 
winter feed on small land holdings. 
(h) Physical Aspeots of Land Land suited to cultivation is 
required. Dry summers oan reduce yields by greater than 
50 per cent. 
(i) Reourring Inputs Additional fertiliser beyond that 
normally required for this level of culture. 
(j) Environmental Aspeots Possible enriohment of the lakes 
from heavy fertiliser use may be limited by not developing 
oloser than 50 metres from the lake shores and contributing 
streams. Native grasslands are replaoed by introduced speoies 
and visual landscape markedly altered espeoially in summer. 
Summary Description 
The production of hay from cultivated pastures without the 
addition of irrigation. 
10.5.3 , Hay Production Using Irrigation (HAPI) 
(a) Government As for HAYF. 
(b) Looation As for HAYF, plus proximity to a water source. 
(0) 
(d) 
Technology CuI tural amendment to level "F". As sui table 
sources of water for gravity application are not available, 
water would be best pumped and applied by spray methods. 
Produce Meadow hay from pastures not grazed during early 
to mid-summer. Each hectare will produce sufficient hay to 
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winter 12-16 weaned lambs, 1.5 to 2.0 weaner oalYes or 
5-1 adult hinds. 
( e) Labour As for HAlF, plus 15 man days per hectare for 
irrigation application. 
(f) 
(g) 
(h) 
(i) 
Capital Very high capital requirement for this type 
of development. 
Socio-economic Aspects of Land As for HAlF. 
Physical Aspects of Land As for HAlF but land with less 
slope required. Climatic limitation largely overcome. 
Recurring Inputs As for HAlF with further increases in 
fertiliser requirement. Also maintenance of irrigation 
equipment. 
(j) Environmental Concern As for HAlF but increased water 
application could accentuate enrichment of the lakes. 
Further research would be necessary before such a use was 
considered within the lake catchments. , 
Summary Desoription 
The production of hay from cultivated pastures using 
irrigation water to lower the effects of climatio variation. 
10.5.4 Forage Creps (FORC) 
(a) Government As for HAlF. 
(b) Location As for HAlF. 
(c) Technology Similar to HAlF, except a crop other than 
pasture is grown. 
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(d) Produce Supplementary forage for winter feeding, ' 
utilised in situ. Principal species grown are brassicas 
and short rotation grasses. These crops will provide 
forage for 50-80 weaner lambs, 5-8 weaner calves, or 
10-16 adult hinds per hectare. Land will be committed to 
such orops from November to the following October. 
(e) Labour Additional labour required for cultivation 
and planting approximately equivalent to 4 man days per 
hectare. 
(r) 
(g) 
(i) 
Capital High capital input to land development. These 
crops are often grown as an intermediate stage to 
establishing pastures. 
Socio-economic Aspects of Land As for HAYF. 
Physical ASpects of Land As for HAYF. 
Recurring Inputs Establishment of a new crop each year. 
(j) Environmental Conoern As for HAYF but also possibility 
of soil loss during oultivation. Can be minimised by leaving 
soil exposed for minimum time and cultivation according to 
recognised conservation procedures. 
Summary Description 
The growing of annual forage crops for the supplementary 
feeding or stock during winter. 
Non-agricultural Land Utilisation Types 
As the author has only limited knowledge of non-agricultural 
land utilisation types, description will be in outline only. To 
allow these types to be considered along with those of the pastoral 
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section. a similar format will be adopted. 
10.5.5 Production Forestry Indigenous Base (INPF) 
(a) Government Policy unclear regards overall situation. 
Within the Forest Park Management Plan is a declaration 
that no logging will occur within the next ten years. 
(b) Location Important as cost of transport from forest to 
market is a major limitation to this use. 
(c) Technology 'Suitable technology available. Few 
merchantable trees at higher altitudes, therefore special 
technology not necessary. 
(d) Produce Wood chips from stands of silver and red beech. 
Limi ted area available. 
(e) Labour Moderate labour demand during harvest period. 
(f) Capital Low on-site capital requirement. Heavy capital 
requirement for upgrading access road. 
(g) Socio-economic Aspects of Land Tenure preferably State 
forest, although land in private ownership could be logged 
under contract. 
(i) 
Physical Aspects of Land This use only appliQable to land 
already forested. Very steep slopes probably unsuitable as 
harvesting techniques required could not ensure soil 
conservation and effective recovery of timber. Specialised 
techniques necessary even on less steep land. 
Recurring Inputs Nil. Logging could only occur once. 
(j) Environmental Concern Drastic modification of the 
existing vegetation. Probable increase in erosion. Would 
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meet with considerable public opposition. 
Summary Description 
The logging of existing indigenous forests of red and 
silver beech for wood-chip production. 
10.5.6 Production Forestry Exotic Base (EXPF) 
(a) Government Policy encourages export production in all 
forms. No explicit policy development for this locality. 
Not considered an appropriate use at present in the Forest 
Park. 
Location As for INPF. 
(c) Technology Suitable technology available for planting 
and harvesting land of moderate slopes. Planting by hand, 
preliminary clearing unnecessary. Logging by conventional 
saw and skidding. 
(d) 
(e) 
(f) 
Produce Saw timber from exotic forest species such as 
Douglas fir. Expected rotation 70 years. Nett stumpage value 
$11,000 per hectare, or a discounted annual value of $1.40 
(Nordmeyer, 1979). Seventy per cent of normal grazing is 
available in year 10,reducing to nil again by year ,0. 
Forest production for the production of liquid fuels is 
not considered due to an inadequate area being available to 
support an expected minimum economic plant and a negative 
energy budget if logs are transported to a mill outside the 
basin. 
Labour Labour intensive for planting, with moderate 
labour requirement for later silviculture and harvest. 
Addi tional housing wi thin the valley would be needed. 
Capi tal High initial investment with a long time span 
before returns are obtained. 
(g) Socio-economic Aspects of Land Preferably state 
ownership although private land could be used under 
contract. 
(h) Physical Aspects of Land Land currently under 
indigenous forest unsuitable, also steep and severely 
eroded land unsuitable. 
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(i) Recurring Inputs Silvicultural maintenance and 
rotational planting. Possibly land stabilising measures. 
(j) Environmental Concern .Considerable modification of 
existing vegetation, possibility of high erosion risk 
and nutrient enrichment of the lakes at harvest time. 
Summary Description 
Saw timber production from exotic tree species planted on 
the less steep land. 
10.5.7 Hydro Electric Power Development (HYEP) 
(a) Government Assistance for small power schemes not 
available at present. 
(b) Location .sui table configuration of river valley with 
potential dam sites in a gorge. Electricity could be 
marketed in region, supplementary to national grid. 
(c) Technology A high level of trchnological skill required. 
(d) Produce Electricity from a small scale hydro plant on 
the Hurunui River. 
(e) Labour High labour requirement at construction stage. 
Low on-going requirement during operation. 
(f) 
(g) 
(h) 
(i) 
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Capital High capital requirement. 
Sooio-economio Aspeots of Land 
oontrol required. 
State or local body 
Physioal Aspeots of Land A river valley to the altitude 
of 525 metres plus a suitable gorge site for dam oonstruotion. 
Reourring Inputs Maintenanoe and operational requirements. 
(j) Environmental Conoern Inundation of pastoral land and 
alteration of impaot of oonstruotion works. Possible erosion 
of new shoreline. 
Summary Desoription 
Hydro eleotrio power development on the Hurunui River 
involving high oapital inputs. 
10.5.8 Fish Farming (FFAR) 
(a) Government Lioenoe required for operation. Water rights 
required for use of water. Planning permission required. 
(b) Looation Aooess required. Also proximity to the river. 
(0) Teohnology Moderate level of development required. 
(d) Produoe Young salmon reared in speoial faoilities and 
released into the river to run out to sea and later return 
to spawn and harvest. 
(e) Labour Moderate requirement for development. Low 
(f) 
volume of skilled labour for breeding and rearing. Moderate 
requirement for prooessing harvested fish. 
Capi tal Moderate level of oapital development. 
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(g) Socio-economic Aspects of Land Security of tenure 
required for site of facilities. 
(h) 
(i) 
Physical Aspects of Land 
to the river. 
Land of gentle relief close 
Recurring Inputs Annual requirement for fresh ova. 
(j) Environmental Concern Recreational fishermen are 
concerned that natural fishery will be degraded. Facilities 
have low impact. 
Summary Description 
The rearing of young salmon for later harvest as adult 
fish. 
10.6 Conservation and Recreation Orientated Land Utilisation Types 
10.6.1 Watershed Management (WMGT) 
(a) Government Policy encourages the protection of mountain 
land soils and vegetation for possible contribution to 
stabilisation of water regimes. 
'(b)' Location Important as part of the upper catchment of a 
(c) 
major river but value of downstream property potentially 
affected is not high. 
'Technology High technology is needed for the strict 
control of animal popUlations, including extermination on 
severely eroded lands. Revegetation techniques may be 
required in key erosion areas. 
(d) Produce Increased stability in the upper catchments, 
with reduced sediment downstream, and lower peak flows 
are the assumed benefits. Such benefits are not proven, 
205. 
but existing vegetative cover could be maintained and 
sometimes improved by such management. 
(e) Labour This will depend on the level of technology 
applied. Some revegetation techniques are labour intensive. 
(f) Capi tal .As for labour. 
(g) Socio-economic Aspects of Land State control assumed 
(h) 
to be necessary, but this use should also be possible within 
leasehold tenures. 
Ph.ysical Aspects of Land 
catchments of rivers. 
All land in the upper 
(i) Recurring Inputs Where increased vegetative cover is 
(j) 
the aim, periodic applications of fertiliser may be required 
for some years. 
Environmental Concern 
environment. 
Summary Description 
Should enhance the existing 
Watershed management by strict animal control and protection 
or enhancement of vegetative cover. The benefits assumed have not 
been conclusively proven. 
(a) 
10.6.2 Vegetation Conservation to Moderate Level (VCML) 
Government 
of this use. 
Existing legislation allows the effectuation 
(b) Location Not a significant criterion. 
(c) Technology As required to protect existing vegetation, 
mainly fencing to exclude livestock. 
206. 
Produce Preservation of vegetation with significant 
scientific or scenic values. 
(e) Labour Very low. Initial requirement for fencing, 
subsequent requirement for patrolling and monitoring. 
(f) 
(g) 
(j) 
Capi tal Very low requirement, possibly compensation 
to existing owners. 
Socio-economic Aspects of Land 
control required. 
State or regional 
Physical Aspects of Land Only applies to vegetation of 
significant character, e.g. rarity, representativeness, 
distribution of taxa, scenic quality. 
Recurring Inputs Low. Regular monitoring. 
Environmental Concern 
environment. 
Summary Description 
Enhancement of present 
"Surveying, selection and designation of appropriate 
representative ~eas as Reserves under the Reserves Act or Ecological 
Areas under the Forest Act;" (O'Connor et al, 1979). 
10.6.3 Wildlife Conservation Moderate Level (WCML) 
(a) Government As for VCML. 
(b) . Location As for VCML. 
(c) Technology Very low level of input. 
(d) Produce Protection of birds protected under the 
Wildlife Act 1953, also fishery and game bird management. 
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(e) Labour Low requirement for monitoring and patrol. 
(f) Capital Low requirement. 
(g) 
(h) 
(i) 
(j) 
Socio-economic Aspects of Land Can: be applied to 
land of any ownership and tenure.· State controlled land 
may make effectuation easier. 
Physical Aspects of Land Land affording a sui table 
habitat for the species being protected, in particular 
wetland areas and forest margins. 
Recurring Inputs Nil. 
Environmental Concern Environment enhanced. 
Summary Description 
Protection of rare, endangered and other native birds and 
fishery and game bird management by protecting important habitants 
, -
and creating a closed game area. 
(a) 
10.6.4 Recreational Fishing (FISH) 
Government 
of fishing. 
Location 
Control of licensing, catch size and method 
Access important. 
(c) Technology Fishery management required including 
-restocking with young fish. 
Produce The opportunity for recreational trout and 
salmon fishing in lakes and rivers. 
(e) Labour Low labour requirement for ranging. 
(f) Capital Very low requirement. 
(g) 
(h) 
(i) 
(j) 
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Socio-economicAspects of Land Private ownership can 
restriot access for fishing. Foot aooess is guaranteed 
by legal roadlines or 20 metre strips along lake and 
river edges. 
Physioal Aspects of Land Not applicable. 
Reourring Inputs Regular restocking. 
Environmental Concern Little effeot on the environment. 
Summary Description 
Recreational fishing for trout and salmon from a managed 
fishery. 
10.6.5 Reoreational Hunting (HUNT) 
(a) Government Legislation affects the control of wild 
animals. Permits required for hunting within State forest. 
(b) Looation Not important. Hunters vary in their attitude 
regarding access. 
(c) Technology No speoial technology required except in 
monitoring animal densities and assessing animal influences. 
Produce The opportunity for recreational hunting of wild 
pigs, red deer and chamois. 
(e) Labour Very low requirement, ranging and monitoring of 
densities and habitat influences periodically. 
(f) Capital Very low requirement. 
(g) Socio-economic Aspects of Land Private ownership 
generally means severe restrictions on access for hunting. 
State ownership allows controlled access. 
(h) Physioal Aspeots of Land 
animals essential. 
Suitable oover for the. 
Reourring Inputs Ranging and monitoring as above. 
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(j) Environmental Concern Problems of damage to 
vegetation. Palatable speoies eliminated. 
Summary Description 
Controlled reoreational hunting of wild pigs, deer and 
ohamois. 
(a) 
(c) 
(~ 
(e) 
(r) 
10.6.6 Tramping (TRAM) 
Government Tramping facilitated by walkways, tracks 
or routes. Also provision of shelters, huts and reoreational 
zones within State forests. 
Location Access of moderate importanoe. 
Technology No special technology. Development of formed 
tracks and huts a desirable acoessory in some areas. 
Produoe The opportunity for tramping in river valleys and 
mountain areas with minimum or moderate level of development. 
L~o~ Low labo~ requirement. Facility maintenance. 
Capital Low oapital requirement. 
(g) Sooio-economio Aspects of Land Tramping oan be 
faoilitated by rights of way over privately owned land, by 
provision of walkways under the Walkways Act, or as tramping 
traoks or routes on State owned land. 
(h) Physical Aspeots of Land Landscapes providing a range 
of vistas and varying degrees of difficulty provide the best 
(i) 
(j) 
areas for tramping. Very steep mountain slopes are 
unsuitable. 
Recurring Inputs Maintenance of facilities. 
Environmental Concern Low impact use. 
Summary Description 
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Recreational tramping in a mountainous area with a moderate 
level of facilities being provided. 
10.6.7 Casual Camping and Picnicking (CAMP) 
(a) Government Provides opportunities through the provision 
of public reserves. 
(b) Location Vehicle access important, except in case of 
backpacking incidental to tramping. 
(c) Technology Low requirement. 
(d) Produce Opportunities for casual camping and picnicking 
with few facilities provided. 
(e) Labour Very low requirement. 
(f) Capital No capital development. 
(g) Socio-economic Aspects of Land Public land required. 
Limited opportunity on private land exists by permission 
from the runholders. 
Physical Aspects of Land Land of low relief with some 
protection from wind and a supply of water required. 
Recurring Inputs None. 
(j) Environmental Concern Pollution of waterways by 
sanitary use, not significant with low intensity use. 
Fire danger a major concern. 
Summary Description 
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Low density camping arid picnicking in areas accessible by 
vehicle without the provision of faoilities other than rudimentary 
fireplaoes. 
10.6.8 Recreational Boating (BOAT) 
(a) Government Ministry of Transport oontrol boating 
on the waterways. 
(b) Location Aooess to lakes important. 
(0) Teohnology Low requirement for provision of facility. 
(d) Produoe Opportunities for recreational boating without 
added faoilities. 
(e) Labour Very low. 
(f) Capital No oapital development. 
(g) 
(h) 
(j) 
Sooio-eoonomio Aspeots of Land 
lakes required. 
Public aooess to 
Physioal Aspeots of Land Gentle slopes to lake edge, 
launohing faoility and sheltered moorings at least short 
term. 
Reourring Inputs Nil. 
Environmental Conoern Wash from boats oan damage 
shoreline by soil erosion and vegetation damage. May also 
" 
affeot the habitat for water margin birds. Transfer of 
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aquatio weeds. Noise pollution. 
Summary Description 
Recreational boating on the lakes with aooess being the 
only faoility provided. 
10.6.9 Vacation Building Development (VACB) 
(a) Government Such development has been discouraged in 
the management plans for Crown reserves. Not recognised 
as a permitted use within the distriot scheme. Building 
and health regulations. 
Location Access important,also souroe of water. 
(c) Technology Development of water supply and sewage 
disposal faoilities necessary, also roading. Eleotrioity 
retrioulation not essential. 
(d) Produoe Areas available for medium density building of 
holiday cottages. Evidenoe of demand for suoh a faoility. 
(e) Labour Moderate requirement at development phase. 
(f) Capital High level of oapital development within a 
,( limi ted area. 
(g) Socio-eoonomio Aspeots of Land Subdivision into unit 
titles desirable for property rights and rating. Tenure 
unimportant although Crown leasehold would provide greater 
oontrol. 
(h) Physioal Aspeots of Land Land of low relief for 
building. Water supply needed,also suitable soils for 
sewage disposal. 
(i) Recurring Inputs Regular maintenance. 
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(j) Environmental Conoern Restrioted aooess for the publio 
at large. Enriohment of waterways by effluent. Rubbish 
disposal problems. Possible spread of weeds on to 
pastoral land. 
Summary Description 
The opportunity for the ereotion of holiday cottages with 
a moderate level of developed facilities. 
10.7 Suitability of Land Units to Accommodate Land Utilisation Types 
The interpretive method of assessing land suitability* 
proposed by Brinkman and Smyth (197;) is used here. This method has 
been previously used by O'Connor et al (1979), but the authors of 
, 
that report assessed the suitability of a land system to aooommodate 
a given land utilisation type. In that study many .of the land 
utilisation types considered were a combination of what are 
represented here. 
In this study the assessment of suitability is made of 
an individual land unit to sustain a given land utilisation type. 
This series of assessments then provides a basis for the later 
assemblage of a series of land use systems following the assumption 
of Beak (1978). A land use system involves the bringing together of 
a land unit and a land utilisation type. At the aggregate land use 
system level the oomponent parts of, and particular use of, a 
pastoral run property can be brought together as an assemblage of 
land use systems. 
The suitability assessment used inoludes three orders of 
suitability, as follows: 
Order 1 : Sui table Land 
Land on whioh sustainable use for the defined purpose in 
the defined manner is expected to yield benefits that will justify 
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the required reourrent inputs without unacceptable risk to land 
resources within the land unit or in adjacent land units. (For the 
agricultural utilisation types this judgement is determined from the 
production possibility functions of Section 5. For the other 
utilisation types the judgement is more subjectively based.) 
Order 2 : Conditionally Suitable Land 
Land hav:ing characteristios whioh, in general, render it 
unsuitable for sustainable use in the defined manner but which, 
subjeot to conditions of management whioh are not specified in the 
general definition of the use, OOuld be rendered suitable • 
. Order 3 : Unsuitable Land 
Land having charaoteristios whioh appear to preolude its 
sustainable use for the defined purpose in the defined manner or 
whioh would oreate production, upkeep and/or conservation problems,· 
requiring a level of recurrent inputs unacceptable at the time of 
, 
interpretation. 
(After Brinkman and Smyth, 1973) 
Within each order of suitability a number ,of olasses m~ be 
recognised. Those recognised here are: 
Degrees of Suitability - Classes of Order 1 
Class 1.1 Highly Sui table 
Land having no significant limitations to sustaining the 
defined use, or only minor limitations that will not significantly 
reduce production benefits and/or will not raise recurrent and minor 
capital inputs for production an~or conservation above a readily 
acceptable level. 
Class 1.2 Moderately Suitable 
Land having limitations which in aggregate are moderately 
severe for sustainable accommodation of the defined use and which 
will reduce production benefits an~or increase required recurrent 
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and minor capital inputs for production an~or conservation to the 
extent that the overall advantages to be gained from the use, 
although still attractive, will be appreciably inferior to those 
expected on Class 1.1 land. 
Class 1.3 Marginally Suitable 
Land having limitations which in aggregate are severe for 
sustainable accommodation of the defined use and will so reduce 
production benefits an~or so increase required inputs that such 
expendi ture would be only marginally justified. 
Degrees of Conditional Suitability - Classes of Order 2 
It will be apparent from the definition of Order 2 that 
classes of conditional suitability for a use of defined purpose and 
manner.would become classes of suitability, were the land utilisation 
type more critically defined. Accordingly· the classes of Order 2 can 
be defined with relation to the classes of Order 1. 
Class 2.1 
Land having characteristics which, in general, preclude 
, 
sustainable accommodation of the defined use but which, subject to 
special conditions defined at the sub-class level, would be 
equivalent to land of Class 1.1. 
Class 2.2 
Land having characteristics which in general preclude 
sustainable accommodation of the defined use but which, subject to 
special conditions defined at the sub-class level, would be 
equivalent to land of Class 1.2. 
Class 2.3 
Land having characteristics which in general preclude 
sustainable accommodation of the defined use but which, subject to 
special conditions defined at the sub-class level could be 
equivalent to land of Class 1.3. 
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Degrees of Unsuitability - Classes of Order 3 
Class 3.1 Presently Unsuitable 
Land having limitations whioh may be surmountable in time 
but whioh oannot be oorreoted with existing knowledge at presently 
acceptable cost and whioh are so severe as to preolude suooessful 
sustainable use of the land in the defined manner. 
Class 3.2 Unsuitable 
Land having limitations whioh appear so severe as to preolude 
any possibility of suooessful sustainable use of the land in the 
defined manner. 
(O'Connor et al, 1979) 
An example of the way in whioh an assessment is made is 
as follows: 
The land utilisation type, extensive grazing of breeding 
ewes (EGEE) may be an appropriate use of the warm lower slopes. 
However, as the definition this utilisation type does not inolude 
provision for holding the stook on a presoribed area, extensively 
grazed stook may wander beyond the warm lower slopes to the mid 
slopes, upper slopes, or even the exposed tops. These other units 
may be plaoed at unaooeptable risk by the presenoe of stook. 
Therefore, this land unit is only oondi tionally sui table for this 
utilisation type. Additional oonditions of management suoh as 
fenoing or intensive shepherding would be neoessary for it to be 
rendered sui table. The degree of sui tabili ty is Class 2.2 beoause 
with extensive grazing of native pastures, produotivity is low, and 
. the mountain environment is plaoed at risk by unequal grazing 
pressure, leading to reduoed v.egetative oover and exposure to 
erosion. 
This method of interpretation is used in Tables XXIV to 
XXVI. 
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KEf rro CODES USED IN T.Al3LE mv 
Land Unit Classes Land Utilisation Types 
FPL Floodplains :roBE Extensive Grazing of 
FTE Forested Terraoes :Breeding Ewes 
OYtG Outwash Gravels SG:BE Semi-intensive Grazing 
RTE River Terraoes of Breeding Ewes 
TER Terraoes :roWE Erlensi ve Grazing 
N'l'E Narrow Terraoes of Wethers 
CTE Cold Terraoes RYSR Rearing Young Sheep for 
WET Wetlands Flook Replaoements 
FAN Fans LFAT Lamb Fattening 
S'lT Stony Fans moo Extensive Grazing of 
SMO Soattered Moraine Breeding Cows 
HMO Hummooky Moraine SGoo Semi-intensive Grazing 
CLB Cold Lower Slopes of Breeding Cows 
MLS Mixed Aspeot Lower RYCR Rearing Young Cattle for 
Slopes Herd Replacements 
WLS W~ Lower Slopes ~CA Rearing Store Calves 
OMS Cold Mid Slopes DEBH Deer Breeding Herd 
cm Cold Forested Mid 
Slopes 
WMS Warm Mid Slopes 
CUB Cold Upper Slopes 
CFU Cold Forested Upper 
Slopes 
WUS Warm Upper Slopes 
WFtJ W~ Forested Upper 
Slopes 
STU Steep Upper Slopes 
!OOP High Al ti tude Tops 
Land 
Unit 
Class 
FPL 
FTE 
OWG 
RTE 
TER 
NTE 
CTE 
WET 
FAN 
STF 
SMO 
HMO 
CLS 
MLS 
WLS 
CMS 
CFM 
WMS 
CUS 
CFU 
WUS 
WFU 
STU 
'IDP 
TABLE XXIV t SUITABILITY OF LAND UNITS FOR PASTORAL 
LAND UTILISATION TYPES 
Land Utilisation Type 
EGBE SGBE EGWE RYSR LFAT EGBC SGBC RYCR RSCA 
2.1 1.1 2.1 2.2 2.2 2.2 1.1 2.2 2.2 
3.1 3.1 3·1 3·2 3·2 3·1 3.1 3.2 3.2 
2.1 1.1 2.1 1.2 1.2 2.1 1.1 1.2 1.2 
2.1 1.1 2.1 1.1 1.1 2.1 1.1 1.1 1.1 
2.1 1.1 2.1 1,2 1.2 2.1 1.1 1.2 1.2 
2.2 1.1 2.2 1.2 1.2 2.2 1.1 1.2 1.2 
2.2 1.2 2.2 1.3 1.3 2.2 1.2 1.3 1·3 
3.2 3.2 3·2 3·2 3.2 3.2 3.2 3.2 3·2 
2.2 1.1 2.2 1·3 1.3 2.2 1.1 1·3 1.3 
2.2 1·3 2.2 2.3 2.3 2.2 1·3 2.3 2·3 
2.2 1.1 2.2 1.2 1.2 2.2 1.1 1.2 1.2 
2.2 1.1 2.2 2.3 2·3 2.3 1.1 2.2 2.3 
2.2 1.2 2.2 2.3 3·1 2.3 1.3 2.2 2.3 
2.2 1.2 2.2 2·3 3.1 2.3 1·3 2.2 2·3 
2.2 1.2 2.2 2·3 3.1 2·3 1.3 2.2 2.3 
2.3 2·3 2.3 2.3 3.2 2·3 2.3 2·3 3.1 
3.1 3.2 3.1 3.2 3·2 3·2 3·2 3·2 3.2 
2·3 2.3 2.3 2.3 3.2 2.3 2.3 2.3 3.1 
2.3 3.2 2·3 3.2 3·2 3.1 3.1 3·2 3.2 
3·2 3.2 3·2 3.2 3.2 3.2 3.2 3.2 3·2 
2.3 3.2 2·3 2.3 3.2 3·1 3.1' 3.2' 3·2 
3.2 3.2 3·2 3.2 3.2 3·2 3.2 3.2 3·2 
3.1 3.2 2·3 3.2 3.2 3·2 3.2 3.2 3.2 
3.1 3.2 3·1 3.2 3·2 3·2 3·2 3·2 3.2 
KEY TO SUITABILITY ASSESSMENTS 
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DEBH 
1.1 
3.1 
1.1 
1.1 
1.1 
1.1 
1.2 
3.2 
1.2 
1.3 
1.1 
1.2 
2.2 
2.2 
2.2 
3·1 
3·2 
3.1 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
Suitable Conditionall~ Suitable Unsuitable 
Highly 1.1 2.1 3.1 
Moderately 1.2 2.2 3.2 
Marginally 1.3 2.3 
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KEY TO CODES USED IN TABLE XXV 
Land Unit Classes Land Utilisation TYpes 
FPL Floodplains COFS Conservation of 
FJ.1E Forested Terraces Fodder in Situ 
OW Outwash Gravels HAlF Hay Production 
RTE Hi ver Terraces HAn Hay Production using 
TER Terraces Irrigation 
NTE Narrow Terraces lUm Forage Crops 
CTE Cold Terraces INPF Production Forestry 
WET Wetlands Indigenous Base 
FAN Fans EXPF Production Forestry 
STF Stony Fans Exotic Base 
SMO Scattered Moraine BYEP Hydro Electric Power 
HMO Hummocky Moraine Development 
CLS Cold Lower Slopes WAR Fish Farming 
MLS Mixed Aspect Lower 
Slopes 
WLS Warm Lower Slopes 
OMS Cold Mid Slopes 
ClM Cold Forested Mid 
Slopes 
WMS Warm Mid Slopes 
CUB Cold Upper Slopes 
CFU Cold Forested Upper 
Slopes 
was Warm Upper Slopes 
W.FU Warm Forested Upper 
Slopes 
STU Steep Upper Slopes 
TOP High A1 ti tude Tops 
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TABLE y;y;:.{ I SUITABILITY OF LAND UNITS FUR PRODUCTION ORIENTATED 
LAND UTILISATION TYPES OTI:IER THAN PASroRAL 
Land 
Unit 
Class COFS 
FPL 2.2 
FTE 3.1 
OID 2.1 
RTE 2.1 
TER 2.1 
NTE 2.2 
CTE 2·3 
WET 3.2 
FAN . 2.1 
STF 2.1 
SMO 2.1 
HMO 2.2 
CLS 2.3 
MLS 2.2 
WLS 2.2 
OMS 3.1 
cm 3·2 
WMS 2·3 
CUS 3.2 
CFU 3 .. 2 
WUS 3.1 
WFU 3.2 
STU 3·2 
roP 3.2 
Highly 
Moderately 
Marginally 
Land Utilisation TYPe 
IrAYP HAPI FURC INPF EXPF 
2.2 3.1 2.2 2·3 1.3 
2.3 3.1 2.3 1.2 2.3 
1.2 1.3 1.2 2.2 1.2 
1.1 2.3 1.1 2.2 1.2 
1.2 2·3 1.2 2.2 1.2 
1.2 2.·3 1.2 2.2 1.2 
1.3 2·3 2.3 2.2 1.2 
3·2 3.2 3.2 3·2 3.2 
1·3 2.3 1.3 2.2 1.2 
3.1 3·1 3.1 2.2 1.2 
2.2 3·2 .1.2 2.2 1.2 
3·1 3.2 2·3 2.3 1.2 
3.2 3.2 3.1 2·3 1.2 
3.2 3·2 3·1 2·3 1.2 
3.2 3.2 3.1 2.3 1.2 
3.2 3·2 3·2 2.3 1·3 
3.2 3·2 3.2 2.2 2·3 
3.2 3.2 3. 2 2·3 1·3 
3·2 3·2 3·2 3·1 3·1 
3.2 ~ 3·2 3.2 3·1 3·1 
3.2 3·2 3·2 3.1 3·1 
3·2 3·2 3·2 3·1 3.1 
3.2 3·2 3. 2 3.2 3.2 
3.2 3·2 3.2 3·2 3.2 
KEY ro SUITABILITY ASSESSMENTS 
Suitable 
1.1 
1.2 
1·3 
Conditionally Suitable 
2.1 
2.2 
2·3 
HYEP FFAR 
3.2 1·3 
3.2 3.2 
3.2 3·2 
3.2 3.2 
1.2 1.2 
3.1 1.2 
3.2 3·2 
3.2 3·1 
3·2 3·2 
3.1 3·1 
3.2 3.2 
3.1 3·2 
3·2 3.2 
3.2 3.2 
3.2 ·3.2 
3.2 3·2 
3.2 3.2 
3.2 3.2 
3.2 3.2 
3·2 3·2 
3.2 3.2 
3.2 3.2 
3·2 3.2 
3.2 3.2 
Unsuitable 
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KEY 'ro CODES USED IN TABLE XXVI 
Land Un! t Class Land Utilisation TYpes 
FPL Floodplains WlGT Watershed Management 
FTE Forested Terraoes VCML Vegetation Conservation 
Ow;} Outwash Gravels Moderate Level 
RTE River Terraoes Wildlife Conservation 
TER Terraoes Moderate Level 
NTE Narrow Terraoes FISH Reoreational Fishing 
CTE Cold Terraoes HUNT Reoreational Hunting 
WET Wetlands TRAM Tramping 
FAN Fans CAMP Casual Camping and 
ST]' Stony Fans Pi onicking 
SMO Soattered Moraine :BOAT Reoreational Boating 
HMO Hummocky Moraine VACB Vaoation Building 
CLS Cold Lower Slopes Development 
MLS Mixed Aspeot Lower 
Slopes 
WLS Warm Lower Slopes 
eMS Cold Mid Slopes 
CDt Cold Forested Mid 
Slopes 
WMS Warm Mid Slopes 
CUB Cold Upper Slopes 
CFU Cold Forested Upper 
Slopes 
WUS Warm upper Slopes 
WFU Warm Forested Upper 
Slopes 
STU Steep Upper Slopes 
'roP High AI ti tude Tops 
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TABLE XXVI : SUITABILITY OF LAND UNITS FOR CONSERVATION AND 
Rl1XJREATION ORIENTATED LAND UTILISATION TYPES 
Land 
Unit 
Class WMGT 
FPL 1.3 
FTE 1.3 
OWG 3.1 
RTE 1.3 
TER 3.1 
NTE 1.3 
CTE 3.1 
WET 1.2 
FAN 2., 
STF 2·3 
SMO 3.1 
HMO 3·1 
CLS 1.3 
MLS 1.3 
WLS 1.3 
CMS 1.3 
cm 1.2 
WMS 1.3 
, 
CUS 103 
CFU 1.2 
WUS 103 
WFU 1.2 
STU 1.3 
TOP 1., 
Highly 
Moderately 
Marginally 
'. 
Land Utilisation Type 
VCML WCML FISH HUNT TRAM CAMP BOAT VACB 
2.3 1.3 1.1 1.3 1.2 1.2 1.3 3.2 
103 1.1 1·3 1.2 1.1 1.2 3.2 3·2 
3.1 3·1 1.2 2.3 2.3 3.1 1.2 2.2 
3.1 2·3 3.2 2.3 2.2 1.2 1.2 3.1 
3.1 2.3 3.2 2.3 2.3 1·3 3·2 2.2 
3.1 2·3 1.3 2·3 103 1.2 3.2 3.1 
3.1 2.3 3.2 2., ,.1 ,.1 3.2 ,.2 1'., 1.1 1.3 3.2 ,.2 3·2 3.2 ,.2 
203 1.3 3.2 2.3 1·3 ,.2 ,.2 ,.1 
3.1 1.3 1.2 2., 2.3 ,.2 ,.2 ,.2 
3.1 1.3 3.2 2., 2.2 1., 3.2 2.2 
3.1 1.3 2 • .? 2., 1.3 1., 1.3 2., 
3.1 2.3 ,.2 2., 1 ;3 3.2 ,.2 3.2 
3.1 2.3 3.2 2·3 1., 3.2 ,.2 3.2 
3.1 2., 3.2 2., 1.3 3.2 3.2 3.2 
3.1 2·3 ,.2 2.2 2.3 ,.2 3.2 ,.2 
1., 1., 3.2 1.2 2.2 3.2 3.2 3.2 
3·1' 2., 3.2 2.2 2.3 ,.2 3.2 ,.2 
3.1 ,.1 3.2 103 2., . ,.2 3.2 ,.2 
1., 2., -3.2 1.2 2.2 3.2 3.2 ,.2 
3.1 ,.1 - 3.2 1.3 2.3 3.2 ,.2 ,.2 
1., 2., 3.2 1.2 2.2 ,.2 3.2 ,.2 
3.1 ,.1 3.2 1. , 2.3 3.2 3.2 ,.2 
3.1 ,.1 ,.2 1.3 2.3 3:2 ,.2 3·2 
KEY TO SUITABILITY ASSESSMENTS 
Suitable Conditionall~ Suitable Unsuitable 
1.1 2.1 3·1 
1.2 2.2 3.2 
1.3 2., 
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11. LAND USE SYSTEMS AND LAND USE PATTERNS 
,11.1 Introduction 
Resource data has been collected and the land mapped as a 
series of land units and land systems. , The existing uses have been 
surveyed and future use a1 ternatives expounded. The social and 
governmental influences have been assessed to gauge their effect on 
present and future uses. This information, together with an assess-
ment of the productive capability of the land and a knowledge of 
farming techniques and economics, has been used to synthesise a 
series of land utilisation types. The suitability of each of these 
for each one of the several classes of land units has also been 
assessed. The land utilisation types and the land units can now be 
considered together to formulate land use systems. 
Beek (1978) describes the land use system (LUS) as follows: 
"By combining a land mapping unit .(LU) with a pertinent land 
utilization type (LUT) a land use system (LUS) is constructed 
consisting of a collection of elements and their relationships, 
selected for their bearing on the questions being asked or the 
goals pursued, and related to similarly selected land use systems in 
its environment. LUS is a model of the real land use system." 
From this description it becomes clear that even a single 
pastoral enterprise in the Upper Hurunui is constituted of a whole 
series of land use systems. That is, pastoral farming is an 
aggregate of "land use systems", in the sense used by Beek. An 
assemblage of land use systems on a particular landscape is a land 
use pattern. 
In this study the problem is to assess how a number of 
a1 ternative land uses will affect pastoral farming in the Upper 
Hurunui, and also to consider the influence of changing circumstanoes 
affeoting pastoral farming. 
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Changes to the pastoral farming pattern could arise 
from an alteration .to the assemblage of land use systems within the 
landscape, or because of the introduction of new land utilisation 
types into land un! ts currently occupied by pastoral land 
utilisation types. 
11.2 Interaction of Land Utilisation Types 
Where a number of utilisation types can be accommodated 
within the same unit differing degrees of compatibility will exist. 
Therefore the introduction of some new utilisation types will have 
a greater effect on the land use pattern than others. In order to 
identify the significant new uses a table can be drawn showing .the 
interaction of all land utilisation types. Table XXVII shows this 
information using four basic levels of interaction. The levels and 
symbols used are as follows:' 
+ The influencing use has a positive effect on 
the influenced use. 
o The influencing use has no significant effect on 
the influenced use, or the positive and negative 
effects balance each other, or the two uses are 
not necessarily exclusive. 
The influencing use will negatively affect the 
influenced use, although some integration of the 
two uses may .be possible.' 
= The influencing use places a virtually irreversible 
restriction on the influenced use. 
Where the effect cannot be ascertained without further 
research, a "?" is used. 
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KEY it) CODm USED IN TABLE XXVII 
Land Utilisation Types 
mBE Extensive Grazing of Breeding Ewes 
SGBE Semi-intensive Grazing of Breeding Ewes 
mWE Extensive Grazing of Wethers 
RYSR Rearing Young Sheep for Flock Replacements 
LFAX Lamb Fattening 
liXmO Extensive Grazing of Breeding Cows 
SGBC . Semi-intensive Grazing of Breeding Cows 
RYCR Rearing Young Cattle for Herd Replacements 
RSCA Rearing Store Calves 
DEBH Deer Breeding Herd 
COFS Conservation of Fodder in Situ 
HAlF Hay Production 
HAPI Hay Production Using Irrigation 
FORO Forage Crops 
INPF Production Forestry Indigenous Base 
EXPF Production Forestry Exotic Base 
HYEP HYdro Electric Power Development 
WAR Fish Farming 
'WMGT Watershed Management 
VCML Vegetation Conservation Moderate Level 
WOML Wildlife Conservation Moderate Level 
FISH Recreational Fishing 
HUNT Recreational Hunting 
TRAM Tramping 
CAMP Casual Camping and Picnicking 
BOAT Recreational Boating 
VACB Vacation Building Development 
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TABLE XXVII I INFLUENCE OF EACH UTILISATION TYPE ON OTHER. 
UTILISATION TYPES WITHIN THE SAME LAND UNIT 
Influenoed Ueeo 
Influenoing 
fiI ~ ~ ~ § ~ ~ p:j .q I f!! a H fa ~ ~ ~ E ; ~ ~ ffi m ~ ~ ~ ~ Uoe g ~ ~ ~ 8 g t=: u III po 
mBE . 0 0 + + 0 0 0 0 0 - - - - - - 0 0 - - - 0 0 0 0 0 0 
BGBE 0 . 0 + + 0 0 0 0 0 - - - - .. .. 0 0 == - - - - - - 0 -
mWE 0 0 . 0 0 0 0 0 0 0 
- - - -
-
-
0 0 
- - -
0 0 0 0 0 0 
RYSR 
'" 
.. 
'" 
. 0 0 0 0 0 0 
- - - - " 
.. 0 0 .. 
- - - - - -
0 
-
!.FAT 0 0 0 0 . 0 0 0 0 0 
- - - -
.. 
'" 
0 0 
'" - - - - - -
0 
-
mBC 0 0 0 0 0 . 0 0 0 0 
- - - - "' 
.. 0 0 .. .. 
-
- - - -
0 
-
SGBC 0 0 0 0 0 0 . 0 0 0 
- - - -
.. 
'" 
0 0 
'" 
.. 
'" 
.. .. 
'" = - -
RYCR 0 0 0 0 0 + + . 0 0 - - - - - - 0 0 = - - - - - - 0 -
RSCA 0 0 0 0 0 0 0 0 . 
- - - - - - -
0 0 .. 
- - - - - -
0 
-
DEEH 0 0 0 0 0 0 0 0 0 . 
- - - -
= == 
0 0 .. .. 
- - - - - - -
COFS + + + + + + + + + + . - - - '" ., 0 0 - - - 0 0 0 0 0 -
HAYF + + + + + + + + + + - . - - - - 0 0 - - - 0 0 0 0 0 -
HAPI + + + + + + + + + + - 0 . - - - - - - - - - 0 0 - 0 -
FORO + + + + + + + + + + - - - . - - 0 0 - - .. 0 0 0 0 0 -
INPF 
- - - - -
- - - - - - - - -
. 
-
0 0 
- - -
0 
- -
-
0 + 
EXPF .. .. .. .. .. .. .. .. .. 
'" 
= .. .. 1= = . 0 - - - - - + - - 0 = 
HYEP .. .. .. = .. .. = 1= '" .. = := = 1= .. .. . - - - - ? ? - - ? -
FFAR 
- - - -
-
-
- -
- - - -
- - - -
0 . 0 0 0 0 0 0 0 0 
-
WMGT 
- - - - - - - - - - - - -
- - -
+ + . + + 0 - + 0 0 
-
VCML 
- -
-
- -
-
- - - - - - - - - -
0 0 + . + 0 - + 0 0 
-
WCML 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
- -
0 0 + + . + - - 0 - -
FISH 0 0 0 0 0 0 0 0 0 0 0 
- - -
0 0 0 
-
0 0 
-
. 0 0 0 0 0 
HUNT 
- - - - - - -
- -
= 
- - - -
0 0 0 0 
- - -
0 . 0 0 0 0 
TRAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-
0 0 . 0 0 0 
CAMP 
- -
-
- - - - -
- 1= - = 1= = - - 0 0 0 0 - 0 0 0 . 0 0 
BOAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
- - -
0 0 0 . 0 
VACB 
- = -
.. = :- .. .. .. .. = = = .. ' .. = - - - = = - - - - 0 . 
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11., Agricultural Land Use Patterns 
The range of possible agricultural and pastoral land use 
patterns is wide. However, only a small number will be developed 
here to give an indication of how this approach may aid the 
consideration of land use alternatives. 
11 . ,.1 Present Use Pattern : "Lakes Station" 
(a) Land Systems 
Sisters Subsystem, Erothers -Subsystem, Lake Sumner, part 
Taylor Subsystem, part Crawford. 
(b) 'Land Use Systems 
See Table XXVIII. 
(c) Interaction of Land Use Systems 
) 
When considering a land use pattern the location of the 
land units in relation to each other becomes important •. For a 
predominantly pastoral pattern factors of concern include the size 
of grazing block, ease of mustering, relative location of summer 
and winter country, proximity to yarding facilities and woolsheds, 
location of hay paddocks in relation to the winter country and access 
to stock water. 
The present land use pattern has developed over a long 
period. The river flats of the upper valley are used entirely for 
grazing cattle. The cattle involve a low labour input and therefore 
the problems of distance from the homestead are minimised. Wethers 
are grazed on blocks which are difficult to muster as they require 
mustering less often than the ewes. The young stock are generally 
reared close to the homestead area where more intensive management 
is possible. Hay is made from the homestead paddocks and fed only 
to young stock reared in same location. The ewes are grazed on 
moderately high land from weaning until tupping, and on the lower 
warm areas the rest of the year, thus taking advantage of the high 
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KEY TO CODES USED IN TABLE XXVIII 
Land Unit Classes Land Utilisation Types 
FPL Floodplains :I1GBE Extensive Grazing of 
FTE Forested Terraces Breeding Ewes 
0\1& Outwash Gravels SGBE Semi-intensive Grazing of 
RTE River Terraces Breeding Ewes 
TER Terraces :I1GWE Extensive Grazing of Wethers 
NTE Narrow Terraces RYSR Rearing Young Sheep for 
WET Wetlands Flock Replacements 
FAN Fans EGBC Extensive Grazing of 
STF Stony Fans Breeding Cows 
SMO Scattered Moraine RYCR Rearing Young Cattle for 
HMO Hummocky Moraine Herd Replacements 
CLS Cold Lower Slopes COFS Conservation of Fodder in 
MLS Mixed Aspect Lower Situ 
Slopes HAlF Hay Production 
WLS Warm Lower Slopes FORC Forage Crops 
CMS Cold Mid Slopes VACB Vacation Building 
CFM Cold Forested Mid Development 
Slopes FISH Recreational Fishing 
WMS Warm Mid Slopes TRAM Tramping 
CUS Cold Upper Slopes HUNT Recreational Hunting 
CFU Cold Forested Upper 
Slopes Levels of Pastoral Culture 
WUS Warm Upper Slopes 
WFU Warm Forested Upper A Native 
Slopes B Subdivided Native 
'fOP' High Altitude Tops C Topdressed Native 
D Oversown and Topdressed 
E Dry Land Cultivated Pasture 
Suitability Assessments 
Suitable Conditionally Suitable Unsuitable 
Highly 1.1 2.1 3.1 
Moderately 1.2 2.2 3·2 
Marginally 1.3 2·3 
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TABLE XXVIII • COMPONENT LAND USE SYSTEMS OF THE 
PRESENT USE PATTERN z, "LAKES STATION" 
Land Approx. Land Level of 
System Area Unit Pastoral Land Utilisation Type 
and Unit (hEi) Class Culture and Unit Sui tabili ty 
Sisters 
Subs;y:stem 
1 ,70 O\\G E RYSR (1.2), RYCR (1.2), 
HAYF (1.2), FORO (2.1), 
FISH (1.2) 
1 120 O\\G C RYSR (1.2), RYCR (1.2) 
2 ,10 TER B EGBE (2.1), EGWE (2.1), 
COFS (2.1). 
, 60 WET 
- -
4 ,,0 FAN B EGWE (2.2), COFS(2.1) 
5 ,90 SMO C SGBE (1.1) 
6 1,0 HMO A EGBE (2.2), VACB (2.,). 
7. 200 CLS A EGWE (2.2), RYCR (2.2). 
8 100 MLS A COFS (1.2), EGWE (2.2), 
RYCR (2.2). 
9 ,70 WLS A EGWE (2.2), RYCR (2.2), 
COFS (2.2). 
10 150 OMS A EGWE (2.,), RYCR (2.3). 
11 160 WMS A EGWE (2.3), RYCR (2.3). 
Brothers 
Subs;y:stem 
1 50 NTE A EGWE (2.2), FISH (1.3) 
2 200 CLS A EGWE (2.2), COFS (2.3) 
3 170 OMS C SGBE (2.3) 
4 420 , CUS A EGWE (2.3) 
5 180 CFIT - -
6 400 wus 
- -
7 330 WFU - -
TABLE XXVIII CONTINUED 
Land Approx. Land Level of 
System Area Unit Pastoral Land Utilisation Type 
and Unit (ha) Class Culture and Unit Suitability 
Lake 
Sumner 
1 1010 FPL A EGBC (2.2), COFS (2.2), 
TRAM (1.2). 
2 470 ]'IlE 
- -
3 80 R'l'E B EGBC (2.1), COFS (2.1) 
4 80 STF A EGWE (2.2), FISH (1.2) 
5 390 cm - HUNT (1.2), TRAM (1.2)., 
6 130 WFU 
-
HUNT (1.2). 
Tall or 
Sub s;'is tern 
2 190 WLS C EGBE (2.2), COFS (2.2). 
Crawford 
2 280 WMS C RYSR (2.3), RYCR (2.3), 
COFS (2.3). 
5 310 TOP A EGBE (3.1), EGWE (3.1). 
Total 7380 
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altitude lands without exposing stock to extreme snow risk. .Also 
stock are able to lamb in more favourable conditions. 
(d) ~rief Description 
The grazing of breeding ewes, wethers and breeding cows, 
rearing own replacements. Land used is in some cases not highly 
suited to the utilisation type. Winter feed is supplied by 
conserved standing fodder, hay and forage crops. The pattern of 
use has evolved over a period of time and Buits present management. 
(e) Fodder Availability 
These figures are calvulated from the information given in 
, 
Tables XVI, XVII, XIX and XXVII using the formula: 
1 
F = i (Jl1 x E x A) 
19 
Where Jl1 = the dry matter production for a particular 
land unit at the given culture level. 
E = Efficiency of utilisation. 
A = Area of the land unit. 
These are summed giving the total for all land uni ts 
considered in the land use pattern. 
As seasonal produotion is important the percentages from 
Table XVIII are applied to the values obtained for each land unit. 
The available fodder for this land use system is as 
follows: 
Summer 1 423 tJl1 
Autumn 687 tJl1 
Winter Nil 
Spring 4 069 tJl1 
Total 6 179 tJl1 
(f) Fodder Requirement 
As this land use system represents a present situation 
the stock numbers considered are those currently grazed on the 
area. That is' 
3,000 Breeding ewes 
700 Young sheep replacements 
2,100 Wethers 
400 Breeding cows 
90 Weaner heifers 
90 Yearling heifers. 
The fodder requirement has been calculated using these 
figures and the information of Tables XX and XXI. The fodder 
requirement is: 
Summer 
Autumn 
Winter 
Spring 
Total 
1 919 t DM 
1 .119 t m: 
719 t DM 
1 710 t m: 
5 467't DM 
It will be noted by comparing these figures with the 
availability figures, that a deficit of 496 tonnes occurs in the 
summer, 432 tonnes in autumn and 719 tonnes in winter - a total of 
1647 tonnes. This is balanced by a spring surplus of 2359 tonnes. 
However, if 25 per cent of the energy value is lost by carrying 
fodder forward either as hay or standing herbage (Jagusch, 1972). 
Therefore a further 550 tonnes are required to offset storage 
losses, or a total of 2197 tonnesof conserved forage. The small 
surplus then remaining (162 tonnes) is an indication from these 
estimates that the stocking level of this run is such that no 
increase could occur without further development. Damage to the 
vegetation and reduced stock performance would be the consequence. 
(g) Labour Requirement 
Caloulated from Seotions 10.4 and 10.5 this is 2 man years 
of permanent labour plus 140 man days of oasual labour. In reality 
there are 3 full-time staff plus 60 man days of oasual labour 
employed. 
(h) Capi tal 
In addition to the development oapital to reaoh the 
present levels of produotion there is a oapital investment in the 
land, buildings and plant, in this oase an estimated value of 
$240,000. 
Also in addition to the gross margin oosts are administra-
tion and labour (inoluding management) oosts to an estimated value 
of $45,000. Therefore, the surplus oaloulated from Figures 20-42 
must be adequate to oover this cost plus a return on the fixed 
oapi tal. Returns on the oapi tal invested in sto ok and development 
have already been inoluded in the oosts for Figures 20-42. 
From these figures a gross margin surplus of $51,780 is 
oaloulated leaving $6,780 as a return on the oapital (2.8 per 
oent). 
(i) Other Effeots 
The present vaoation buildings involve a very little 
land, and have little effeot on the pastoral use of the area. 
As land with a low suitability is being used for some 
utilisation types, partioularly the rearing of young stook, 
, 
speoial management is required and the resulting stook are not as 
good a produoe as would be expeoted from the desoription of that 
utilisation type. 
(j) Conolusion 
This land use pattern has evolved in a praotioal farming 
situation and apparently fully utilises the available fodder. 
Because the level of cultural inputs is low the management uses 
land of low suitability for certain land utilisation types with a 
resulting reduction in performance. 
The functional aspects of running this property have 
evolved with experience. The land units are only given limited 
recognition in present management. 
Stock movements are minimised by the use of large grazing 
blocks. The lower al ti tude land is spelled during the summer and 
autumn to establish a supply of feed for the winter. A 25 per cent 
loss of the energy value of forage conserved in this way has been 
allowed for in calculating the feed budget in this report. In many 
cases this loss may occur between every season which the fodder is 
carried over, compounding to a loss in feed value of 50 per cent 
or greater. This may mean that the stock are less well fed in 
winter than has been assumed here. 
In summary, this is an established land use pattern, 
simple in nature but in some cases production is suffering because 
land units of low suitability are being used for some utilisation 
types. Also by using a number of units as one group, some units 
will be used efficiently, some inefficiently, and some cases 
detrimentally. 
11.3.2 Present Use Pattern: "Esk Head" 
(a) Land Systems 
Part Esk subsystem, Lagoon subsystem, Dampier subsystem, 
. Studleigh subsystem, and Puketerakisubsystem. 
(b) Land Use Systems 
See Table XXIX. 
KEY ro CODES USED IN TABLE XXIX 
Land Unit Classes #and Utilisation TYpes 
FPL Floodplains IDBE . Erlensi ve Grazing of 
TER Terraces :Breeding Ewes 
NTE Narrow Terraces IDWE Extensive Grazing of Wethers 
CTE Cold Terraces RYSR Rearing Young Sheep for 
WET Wetlands Flock Replacements 
FAN Fans ID:ac Extensive Grazing of 
STI' Stony Fans :Breeding Cows 
CLS Cold Lower Slopes RYCR Rearing Young Cattle for 
MLS Mixed Aspect Lower Herd Replacements 
Slopes COFS Conservation of Fodder in 
WLS Warm Lower Slopes SitU 
CMS Cold Mid Slopes 
cm Cold Forested Mid 
Slopes 
WMS Warm Mid Slopes Levels of Pastoral Culture 
CUS Cold Upper Slopes 
CFO Cold Forested Upper A Native 
Slopes :B Subdivided Native 
WOS Warm Upper Slopes 
WFU Warm Forested Upper 
Slopes 
STU Steep Upper Slopes 
TOP High Altitude Tops 
Suitability Assessments 
Highly 
Moderately 
Marginally 
Suitable 
1.1 
1.2 
1·3 
Conditionally Suitable 
2.1 
2.2 
2·3 
Unsuitable 
3.1 
3.2 
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TABLE XXIX I COMPONENT LAND USE SYSTllNS OF THE 
PRESENT USE PATTERN: "ESK HEAD" 
Land Approx. Land Level of 
System Area Unit Pastoral Land Utilisation Type 
and Unit (ha) Class Culture and Unit Suitability 
Esk 
Subs;ystem 
1 780 FPL A COFS (2.2), EGBE (2.1), 
EGBC (2.2) 
2 380 TER A EGBE (2.1), RYSR (1.2), 
ECBC (2.1), COFS (2.1) 
3 130 NTE A EGBE (2.2), RYSR (1.2), 
EGBC (2.2), COFS (2.2) 
4 170 "WET - -
5 180 FAN A COFS (2.1), EGBE (2.2), 
EGBC (2.2) 
6 , 370 STF A EGBC (2.2) 
8 330 CLS A EGBE (2.2), EGBC (2.3) 
9 140 WLS A COFS (2.2), EGBE (2.2), 
EGBC (203) 
10 70 OMS A EG~E (2.3), RYSR (2.3) 
Lggoon 
Subs;ystem 
1 130 WMS A EGBE (2.3), EGBC (2.3) 
2 490 WUS A EGBE (2.3) 
3 230 TOP A EGBE (3.1) 
DamI1ier 
Subs;ystem 
1 350 NTE B EGBC (2.2), COFS (2.2) 
2 600 CTE A RYSR (1.3), EGBC (2.2), 
EGWE (2.2) 
3 190 FAN A EGBC (2.2), COFS (2.1) 
4 1 650 WLS A RYCR (2.2), RYSR (2.3) 
EGWE (2.2), EGBC (2.3) 
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TABLE XXIX CONTINUED 
Land Approx. Land Level of 
System Area Unit Pastoral Land Utilisation Type 
and Unit (ha) Class Culture and Unit Suitability 
Dampier 
Subs;ystem 
(Cant.) 
5 240 cm - -
6 1 570 \\IMS A RYCR (2.3), RYSR (2.3), 
EGBC (2.3), EGWE (2.3) 
7 1 910 WUS A RYSR (2.3) 
8 280 WFU 
- -
9 260 [OP A IDWE (3.1) 
Studleigh 
Sub s;ys tem 
1 90 MLS A EGBE (2.2), IDBC (2.3) 
2 200 CMS A EGBE (2.3), IDBC (2.3) 
3 110 cm - -
4 220 CUS A EGBE (2.3) 
5 510 cro - -
6 660 [OP A EGBE (3.1) 
Puketeraki 
Subs;y:stem 
. 1 660 CLS A RYCR (2.2), EGWE (2.2) 
2 90 WLS A COFS (2.2), RYCR (2.2), 
EGWE (2.2) 
3 240( CMS A RYCR (2.3), EGWE (2.3) 
4 810 cm - -
5 560 CUS A EGWE (2.3) 
6 800 CFU 
- -
1 350 STU A EGWE (2.3) 
8 890 [oP A IDWE (3.1) 
Total 16 100 (Includes State Forest) 
(0) Interaotion of Land Use Systems 
This is a land use pattern Which has been established 
over a period of time. The grazing units are large and stock 
essentially pick the best of the grazing during the spring-summer 
period, leaving the lesser quality feed Which then has to be 
utilised in winter. The cattle graze three large blocks on a 
year-round basis, with some herding to encourage the use of snow-
prone areas during the summer period. The ewes graze the 
snow-prone country at the "back" of the property in the late 
summer and autumn and the rest of the year on warmer country, thus 
minimising snow risk. Young stock and wethers are grazed on 
smaller blocks. The young cattle are grazed on the Seaward Block 
which includes a range of land units from warm lower slopes to 
steep upper slopes. The hoggets are grazed on the Hogget Block, 
which is mainly warm lower country, during the autumn-winter period, 
but graze the lower parts of the Esk Head Block during the summer 
period prior to inclusion in the appropriate adult flocks. The 
wethers are wintered on the Seaward Block and spend the summer on 
the Esk Head Block, frequently grazing to high altitudes. 
This pattern involves problems of extensive mustering 
being required, and the stock being under-fed during the winter 
period. 
Cd) Brief Description 
Extensive grazing of breeding ewes, wethers and breeding 
cows, rearing own replacement stock. A low development level, and 
less than adequa. te supply of forage means low· returns. The large 
grazing blocks incorporating a wide range of land units means 
inefficient utilisation and difficulties in management. 
(e) Fodder Availability 
Using the method explained in Section 11.3.1 and Table XXIX, 
the following fodder is estimated to be available: 
Summer 830 t m 
Autumn 248 tm 
Winter Nil 
Spring 3 883 t m 
Total 4 961 t m 
(f) Fodder Requirement 
The fodder requirement of: 
3,200 Breeding ewes 
The 
is: 
1,250 Young sheep replacements 
2,300 Wethers 
350 Breeding cows 
140 Weaner·heifers 
90 Yearling heifers 
Summer 2 009 t m 
Autumn 1 207 t m 
Winter 772 tm 
~pring 1 809 t m 
Total 5 797 t m 
surplus and deficits for these figures 
Summer 1 179 tDM deficit 
Autumn 959 tm deficit 
Winter 772 tDM deficit 
Spring 2 074 t m surplus 
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are: 
If a 25 per cent loss in energy value occurs if fodder is 
conserved, 'a total of 3880 tonnes would have to be available as a 
spring surplus. As only 2074 tonnes is available a shortfall of 
1806 tonnes occurs or 31 per cent of the total requirement. 
There are two ways of explaining this shortfall. Firstly 
the productivity of these native pastures may have been under-
estimated. Other plant species occurring as volunteers may have 
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increased overall herbage production. It is noted that if the 
normal herbage level were estimated at 1050 kg DM per hectare 
instead of at 800 kg DM per hectare, total defioit would not occur. 
Alternatively, the stock might be receiving an inadequate diet. 
Such a suggestion could be supported by the poor stock performance 
levels occurring on this property. 
(g) Labour Requirement 
The theoretical requirement for this land use system is 
2 man years of permanent labour plus 150 man days of casual labour. 
This in fact closely approximates the present labour input. 
(h) Capital 
Estimated capital investment, land, buildings and 
plant - $360,000. 
Estimated admi~istration, labour and management 
costs - $42,000. 
Gross margin surplus, after allowing for a ,0 per cent 
reduction in basic stock production levels is $70,000. This 
represents a surplus of $28,000 or a re~urn of 7.7 per cent on the 
capital investment. 
(i) Other Effects 
Land with a low suitability is used for grazing some classes 
of stock, also an inadequate feed supply exists for the number of 
stock carried. These factors can lead to two things - poor stock 
and damaged vegetation. 
(j) Conclusion 
This land use pattern is estimated to be using the 
resource beyond its capacity for sustained use. The returns are 
good at present due to the low cost structure. However, such 
, returns will not continue indefinitely. Large management units 
also lead to inefficient grazing densities and mustering 
di ffi cuI ties. 
11.;.; Introduction of Other Uses into the Present 
"Lakes Station" 
241. 
This land use pattern is proposed to test the capacity of 
pastoral farming on one of the existing properties to withstand the 
pressure of other uses. The uses considered are those currently 
proposed: hydro electric power development, the retirement from 
grazing of severely eroded lands, and the inclusion of major forest 
areas for vegetation conservation. A limited area of extra 
cultivation has been allowed. The land units designated for these 
other uses are those where such uses are appropriate. 
(a) Land Systems 
Sisters subsystem, Erothers subsystem, Lake Sumner, part 
Taylor subsystem, part Crawford. 
(b) Land Use Systems 
See Table XXX. 
(c) -Interaction of Land Use Systems. 
The land use pattern represented in this model is based 
largely on that previously described in Section 11.,.1. The 
important .differences for pastoral farming are the exclusion of 
certain land limits for watershed management reasons, and the 
inundation of part of the Hurunui River valley. Fencing stock from 
the areas set aside for watershed management is practical, although 
expensive. The cost could be met by a water and soil conservation 
grant. Fencing stock from the areas set aside for vegetation 
conservation would be difficult and a suitable method of excluding 
stock from these areas requires further investigation. 
Present grazing patterns are interrupted. The watershed 
management alternatives involve a loss of summer grazing, while 
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KEY 'ro CODES USED IN TABLE XXX 
;Land Un! t Class Land Utilisation wYPes 
FPL Floodplains mBE Extensive Grazing ot 
FTE Forested Terraces Breeding Ewes 
OYG Outwash Gravels SGBE Semi-intensive Grazing ot 
R'l'E River Terraces Breeding Ewes 
IJ!ER Terraces roWE Extensive Grazing of Wethers 
NTE Narrow Terraces RYSR Rearing Young Sheep tor 
WET Wetlands Flock Replacements 
:l'AN Fans roBe Extensive Grazing of 
STF Stony Fans Breeding Cows 
SMO Scattered Moraine RYCR Rearing Young Cattle for 
HMO Hummocky Moraine Herd Replacements 
CLS Cold Lower Slopes COFS Conservation of Fodder in 
MLS Mixed Aspect Lower Slopes Situ 
WLS Warm Lower Slopes HAll' Hay Production 
OMS Cold Mid Slopes FORe Forage Crops 
cm Cold Forested Mid Slopes HY.EP HYdro Electric Power 
'WMS Warm Mid Slopes Development 
CUS Cold upper Slopes 'WMGT- Watershed Management 
CN Cold Forested Upper Slopes VCML Vegetation Conservation 
WUS Warm Upp'er Slopes Moderate Level 
WFU Warm Forested Upper Slopes WCML Wildlife Conservation 
'IDP High Altitude Tops Moderate Level 
TRAM Tramping 
Levels of Pistoral Culture FISH Recreational Fishing 
A Native HUNT Recreational Hunting 
- - VACB Vacation Building B Subdivided Native 
C Topdressed Native _Development 
D Overs~w.n and Topdressed 
E Dr.yland Cultivated Pasture 
Suitibility Assessments 
Suitable Conditionally Suitable Unsuitable 
Highly 1.1 2.1 ~.1 
Mo(ierately 1.2 2.2 ~.2 
Marginally 1.~ 2.~ 
TABLE XXX I COMPONENT LAND USE SYSTEMS OF THE 
ALTERNATIVE USE PATTERN I "LAKES STATION" 
Land Approx. Land Level of 
System Area Unit Pastoral Land Utilisation Type 
and Unit (ha) Class Culture and Unit Sui tab iIi ty 
Sisters 
Subs;'lstem 
1 490 OWG E RYSR (1. 2), RYCR (1. 2) , 
HAYF (1.2), FORC (1.2), 
FISH (1.2) 
2 310 TER 
-
HYEP (1.2) 
3 60 WET - -
4 330 FAN B EGWE (2.2), COFS (2.1) 
5 390 SMO C SGBE (1.1) 
6 130 HMO A EGBE (2.2), VACB (2.3) 
7 200 CLS A EGWE (2.2), RYCR (2.2) 
8 100 MLS A EGWE (2.;), RYCR (2.2), 
COFS (2.2) 
9 370 WLS A EGWE (2.2), RYCR (2.2), 
COFS (1.2) 
10 150 OMS A EGWE (2.3), RYCR (2.3) 
11 160 WMS A EGWE (2.3), RYCR (2.3) 
Brothers 
Sub s;'lstem 
1 50 NTE 
-
WMGT (1.3), FISH (1.3) 
2 200 CLS A EGWE (2.2), COFS (2.3) . 
3 170 CMS C SGBE (2.2) 
4 420 CUS - WMGT (1.3) , 
5 180 CFlJ - WMGT (1.2) 
6 400 WUS - WMGT (1.3) 
7 330 WFU - WMGT (1.2) 
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TABLE XXX CONTINUED 
Land Approx. Land Level of 
System Area Unit Pastoral Land Utilisation Type 
and Unit (ha) Class Culture and Unit Suitability 
Lake 
Sumner 
1 1010 FPL A TRAM (1.2), EGBC (2.2), 
COFS (2.2) 
2 470 FTE 
-
VCML (1.3), WOML (1.1), 
TRAM (1.1) 
3 80 RTE B EGBC (2.1) 
4 80 STF - WMGT (2.3), FISH (1.2) 
5 390 CEM - WMGT (1.2), HUNT (1.2), 
TRAM (2.2) 
6 130 WFO 
-
WMGT (1.2), HUNT (1.2) 
TaxI or 
Sub s;ystem 
2 190 WLS C EGBE (2.2), COFS (2.2) 
Crawford 
2 280 WMS C RYSR (2.3), RYCR (2.3), 
COFS (2.3) 
5 310 TOP A WMGT (1.3) 
Total 7380 
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the hydro electric power development means a reduction in winter 
grazing country. The latter proposal would have more effect if 
the property was at a higher level of development. The exclusion 
of high altitude lands will simplify mustering to some extent and 
with the fencing involved may enable better grazing management of 
the remaining land.· As this property already includes ~ adequate 
area of land for winter grazing the hydro electric proposal will 
not create a shortage of winter country. 
(d)' Brief Description 
Extensi ve grazing of sheep and cattle, rearing own 
replacements. Some pastoral development to provide winter feed 
and for rearing young stock. Areas are set aside for watershed 
management purposes, and vegetation conservation. A hydro electric 
scheme is introduced with a dam located on the North Branch of the 
Hurunui River just upstream of the junction with the South Branch. 
The dam would have a crest height of 530 metres and the total area 
of inundation would be approximately 700 hectares of land, of which 
300 hectares would affect this land use pattern. 
Grazing patterns follow those practised at present, except 
the high a1 ti tude land is no longer used, thus slightly reducing 
summer grazing, and some winter country is lost to the hydro 
electric power development. Hence stock numbers are reduced but 
stock movements remain essentially the same. 
(e) Fodder Availability 
Summer 1 349 tDM 
Autumn 658 t DM 
Winter Nil 
Spring 3 749 tIlM 
Total 5 756 tIlM 
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(f) Fodder Utilisation 
Wi th less land available for pastoral' use than was the 
case in Section 11.3.1, a lower number of stock can be carried. 
The stock most affected will be the sheep if present grazing 
practices continue.' By a series of iterations the following new 
stock figures are derived: 
2,700 Breeding ewes 
700 Young sheep replacements 
1,830' Wethers 
400 Breeding cows 
90 Weaner heifers 
90 Yearling heifers 
The process of deriving stock numbers is further explained 
in Section 11.3.4. 
These stock numbers will utilise the following herbage: 
Summer 1 821 t DM 
Autumn 1 067 t DM 
Winter 686 tDM 
Spril1€; 1 613 tDM 
Total 5 187 t DM 
Extra required 
following storage 534 tDM 
TOTAL 5 721 t DM 
(g) Labour Requirement 
As for Section 11.3.1. The number of staff required is 
calculated as 2 man years of permanent labour plus 140 man cla;ys of 
casual labour. There will also be a labour requirement for the 
other utilisation tyPes. 
(h) Capital (Pastoral Farming Only) 
Capital investment 
Fixed costs 
Gross margin return 
Surplus 
Return on capital 
(i) Other Effects 
$230,000 
45,000 
48,560 
;,560 
1.5% 
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Hydro electric power development will lead to improved road 
access and probably increased recreational use of this area. Other 
\ 
comments are as for Section 11.;.1. 
(j) Conclusions 
By use of the financial and production figures of this 
report it is possible to discern how the uses described in this 
land use pattern could be integrated. Pastoral returns are 
reduced by the introduction of other uses, even with some increase 
in the area of developed land. Stock movements are not greatly 
different from those described previously in Section 11.;.1, 
mustering is reduced by the exclusion of the high altitude land. 
11.;.4 Integrated Land Use Pattern 
(a) Land Systems 
Sisters Subsystem, Brothers Subsystem, Lake Sumner Land 
System. 
(b) Land Use Systems 
The land utilisation types considered are those considered 
appropriate to examine in the context of the land use pattern being 
investigated. Land utilisation types must be appropriate to the 
land unit for which they are considered, this is based on the 
suitability assessments of Section 10.7. 
The land use systems are listed in Table XXXI. 
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KEY ro CODES USED IN TABLE XXXI 
Land Un! t Class Land Utilisation TYpes 
FPL Floodplains SGBE Semi-intensive Grazing of 
Pl'E Forested Terraces Breeding Ewes 
Ow(} Outwash Gravels FDWE Extensive Grazing of Wethers 
R'l'E River Terraces RYSR Bearing Young Sheep for 
TER Terraces Flook Beplacements 
N'l'E Narrow Terraces SGBC Semi-intensive Grazing of 
WET Wetlands Breeding Cows 
FAN Fans RYCR Bearing Young Cattle for 
STF Stony Fans Herd Bepla:oements 
fM) Scattered Moraine COFS Conservation of Fodder in 
HMO 1fummocky Moraine Situ 
C18 Cold Lower Slopes llAlP Hay Production 
MIS Mi:x:ed Aspect Lower Slopes HYEP HYdro Electric Power 
WLS Warm Lower Slopes Development 
eMS Cold Mid Slopes FFAR Fish Farming 
cm Cold Forested Mid Slopes WMGT Watershed Management 
\MS Warm Mid Slopes vcm.. Vegetation Conservation 
CUB Cold Upper Slopes Moderate Level 
r 
CFU Cold Forested Upper Slopes WCML Wildlife Conservation 
WUS Warm Upper Slopes Moderate Level 
WFU Warm Forested Upper Slopes FISH Recreational Fishing 
mJNT Recreational Hunting 
Levels of Pastoral Culture TRAM Tramping 
:BOAT Becreational Boating 
D Oversown and Topdressed VACB Vacation Building 
E Dryland Cultivated Development 
Suitabili~ Assessments 
Suitable Conditionally Suitable Unsuitable 
Highly 1.1 2.1 3·1 
Moderately 1.2 2.2 3.2 
Marginally 1.3 2.3 
Land 
System 
and Unit 
Sisters 
Sub s;ystem 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Brothers 
Subs;ystem 
1 
2 
3 
4 
5 
6 
7 
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TABLE XXXI I COMPONENT LAND USE SYSTEMS OF THE 
INTIDRATED LAND USE PATTERN 
\ 
-< Preferred , App7'0x. Land 
Area Unit Level of Land Utilisation Type 
(haY Class Pastoral and Unit Suitability 
Culture 
I 
490 OID E RYSR (1.2), SGBE (1.1), 
COFS (1.1), HAYF (1.2), 
FISH (1.2) 
310 TER 
-
HYEP (1.2), FFAR (1.2) 
60 WET 
-
WMGT (1.2), WOML (1.1), 
VCML (1.3) 
330 FAN D SGBE (1.1), COFS (1.2), 
TRAM (1.3) 
390 SMO D RYCR (1.2), COFS (2.1) 
130 HMO D SGBE (1.1), COFS (2.2), 
BOAT (1.3) 
200 CLS D SGBE (1.2) 
100 JiffiS D SGBE (1.2), COFS (2.2) 
370 VlLS D SGBE (1.2), COFS (2.2)' 
150 CMS D roWE .(2.3) 
160 WMS D roWE (2.3), COFS (2.3) 
50 NTE 
-
HYEP (1.2), FISH (1.3) 
200 CLS D SGBE (1.2) 
170 . OMS D roWE (2.3) 
420 CUS 
-
. WMGT (1.3) 
180 CFIJ 
-
WMGT (1.2) 
400 WS 
-
WMGT (1.3) 
330 WFO - WMGT (1.2) 
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TABLE XXXI CONTINUED 
Land Approx. Land Preferred 
System Area Unit Level of Land Utilisation Type 
and Unit (ha) Class Pastoral and Unit Suitability 
Culture 
Lake 
Sumner " 
1 1010 FP~ D TRAM (1~2), SGBC (1.1), 
COFS (2.2) 
2 470 FTE - VCML (1.;), WCML (1. 1 ), . 
TRAM (1.1) 
; 80 RTE E RYCR (1.1), HAYP (1.2) 
4 80 STF - HYEP (1.2), FISH (1.2) 
5 ;90 C]M - WMGT (1.2), TRAM (2.2), 
HUNT (1.2) 
6 1;0 WFO 
-
WMGT (1.2), HUNT (1.2) 
Total 6600 
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(c) Interaction of Land Use Systems 
Where land utilisation types are oompatible with each 
other two or more types may be oonsidered. In some oases one type 
may have some detrimental effect on another, but not lead to the 
total exolusion of the other. 
The grazing pattern is on a group system. The level of 
development imposed requires subdivision to approximately 
100 heotareblooks. The stook are grazed on a group of these 
blooks. For example, the ewes are grazed on a group of blooks, 
suoh that they utilise the grazing from a partioular unit during an 
appropriate time of year. Stook movements oan be planned to follow 
an appropriate pattern within a group of blooks. Effioient pasture 
utilisation oan also be aohieved. 
The units for whioh utilisation types suoh as tramping 
are oonsidered are suoh that a oontinuous tramping route is 
possible. 
(d) Brief Desoription 
. A land use pattern oentred on pastoral farming. The 
farming .inoludes the extensive grazing of wethers, semi-intensive 
grazing of breeding ewes and semi-intensive grazing of breeding 
cows. Young stook for replaoements~re reared on the property. 
Winter feed is provided by herbage oonserved either as hay or in 
situ. An additional input to the extensive grazing of wethers 
utilisation type is that stook are contained by fenoing for water-
shed management purposes from above and as a factor· of the more 
intensive uses below. 
The fodder utilisation is based on an "average" season. 
In "good" seasons utilisation will be less than that given, in 
"poor" seasons it will be greater. 
The other utilisation types oonsidered are hydro eleotrio 
power development and a range of recreation and conservation 
al ternatives. 
(e) Fodder Availability 
Using the method explained in Section 11.,.1 and 
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Table XXXI,the following fodder is estimated as being available: 
Summer , 815 tonnes 1M 
Autumn 1 470 tonnes TIM 
Winter Nil 
Spring 7 685 tonnes Jlv1 
Total 12 970 tonnes TIM 
(f) Fodder Requirement 
An estimate of the stock that the available fodder will 
support can be made by equating the demand for each utilisation 
type with the supply from the land units. First the breeding ewe 
flockris considered as follows: 
The utilisation type "Semi-intensive grazing of breeding 
ewes" is accommodated within classes of land unit; fans, hummocky 
moraine, cold lower slopes, mixed aspect lower slopes and warm 
lower slopes, with conservation of fodder available for later use 
in situ being possible from units: fans, hummocky moraine, mixed 
aspect lower slopes and warm lower slopes. 
The available fodder for this utilisation type is: 
Summer 1 220 tonnes Jlv1 
Autumn ,85 tonnes Jlv1 
Winter Nil 
Spring 2 260 tonnes Jlv1 
Total , 865 tonnes TIM 
. 25;· 
As all this fodder is of medium quality, 6,840 ewes 
could be carried if fodder supply and demand were matched through-
out the year. However, a deficit occurs during parts of the 
year requiring fodder to be conserved when a surplus is available. 
It was explained in part (j) of Section 11.;.1 how to estimate 
the loss which may occur in the feed value of fodder carried forward. 
Therefore, fewer than 6,840 ewes can be carried. By calculating a 
series of iterations a figure of 6,400 ewes was arrived at. The 
fodder requirement for this number iss 
Summer 1 ;10 t DM 
Autumn 625 t IM 
Winter 385 tDM 
Spring 1 295 tDM 
Total 3 615 tDM 
Extra for 
. storage loss 245 t DM 
TOTAL 3 860 t DM 
Using a similar approach the capacity for carrying the 
other classes of stock can be derived. The numbers derived are: 
.6,400 Ewes 
2,400 Wethers 
1,200 Hoggets 
585 Cows 
300 Heifers (Weaners and Yearlings) 
The fodder requirement for these numbers is: 
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Summer ; 870 t DM 
Autumn 2 740 t DM 
Winter 1 665 t 111 
Spring ; 610 t 111 
Total 11 885 t D1 
Extra required 
following storage 1 070 t 111 
. TOTAL 12 955 t D1 
It is noted from these figures that there is an excess of 
capacity for rearing replacement stock especially sheep. This 
capacity could be used by fattening young stock for ssie or 
increasing the number of breeding stock. An equivalent utilisation 
occurs if the stock numbers are changed to: 
10,000 Ewes 
2,400 Wethers 
;,100 Hoggets 
585 Cows 
300 Heifers 
The winter feeding requirement is ch~cked against the 
supply available from the land units Which are used for either the 
conservation of fodder in situ, or the production of hay, in this !' 
case the supply is more than adequate. 
(g) Labour Requirement 
Calculated from Section 10.4. 
Semi-intensive Grazing of Breeding·Ewes 3 man years 
Extensive Grazing of Wethers 1 man year 
Rearing Young Sheep for Flock Replace-
ments 1i man years 
Semi-intensive Grazing of Breeding Cows i man years 
Rearing Young Cattle for Herd Replace-
ments i man years 
150 man days 
;0 man days 
Conservation of Fodder in Situ 
Hay Production (10.000 bales) 
Nil Nil 
Nil 
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6 man years 280 man days 
Hence the labour requirement for the agricultural portion 
of this land use patternis 6 permanent staff plus 280 days of 
casual labour. For the other land utilisation types the requirement 
is as listed in Section 10.5. 
(h) Capital 
Land, buildings and plant - $270,000. 
Estimated administration labour and management - $64.000. 
Gross margin surplus - $237,300. 
Less associated costs for level of culture - $158,200 
Surplus to provide a return on capital - $15,100 
This 'is equivalent to a 5.6: per cent return on capital. 
( i) Other Effects 
Hydro electric power development has a number of other 
negative effects as listed in Table XXVII. ~ 
It is possible that some enrichment of the lakes will occur 
with the high levels of development and stocking. The wetland areas ~ 
will almost certainly be affected, making the uses proposed for 
the wetlands difficult to attain. 
(j), Conclusion 
The land use pattern described here is considerably more 
capital intensive than tho~e previously discussed. Stock numbers 
and the intensity of management have increased the pressures on 
labour. The pattern is, however, viable in the manner described 
in this section. Grazing on a group of blocks for each pastoral 
utilis~tion type enables successful utilisation of available fodder, 
and acceptable management. The other utilisation types are 
integrated in suoh a way that they provide a workable aooessory 
to the pastoral use. 
11.3.5 Integrated Land Use Pattern Inoluding Forestry 
(a) Land Systems 
As for Seotion 11.3.4. 
(b) Land Use Systems 
.As shown in Table XXXII. 
~ (0) Interaotion of Land Use Systems 
As for Seotion 11.3.4, exoept that the inolusion of 
produotion forestry means that grazing units beoome separated, and 
stook movements oomplioated arid disjointed. These effeots are 
lessened when grazing beoomes available within the forested areas. 
(d) Brief Desoription 
As for Seotion 11.3.4 plus the planting of Douglas Fir 
for timber produotion within appropriate land units. 
(e) Fodder' Availability 
Using the method earlier desoribed, it is oaloulated that the 
following fodder is available: 
Summer 3 375 tDM 
Autumn 1 340 t 111 
Winter Nil 
Spring 6 935 tDM 
Total 11 650 t DM 
These figures are taken at year 20 when it is assumed that 
30 per oent of normal grazing is available in the forested areas. 
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KEY TO CODES USED IN TABLE XXXII 
Land Un! t Class Land Utilisation TYpes 
FPL Floodplains liGBE Extensive Grazing of 
F'l'E Forested Terraces Breeding Ewes 
OW Outwash Gravels SGBE Semi-intensive Grazing of 
RTE River Terraces Breeding Ewes 
TER Terraoes :EnWE Extensive Grazing of Wethers 
NTE Narrow Terraces RYSR Rearing Young Sheep for 
WET Wetlands FloCk Replaoements 
FAN Fans SGBC Semi-intensive Grazing of 
STl!' Stony Fans Breeding Cows . 
SMO Scattered Moraine RYCR Rearing Young Cattle for 
HMO Hummocky Moraine Herd Replacements 
CLS Cold tower Slopes COFS Conservation of Fodder in 
MLS Mixed Aspect Lower Slopes Situ 
WLS Warm Lower Slopes HAlP Hay Production 
eMS Cold Mid Slopes EXPF Production Forestry 
cm Cold Forested Mid Slopes Exotic Base 
WMS Warm Mid Slopes HYEP HYdro Electric Power 
CUS Cold Upper Slopes Development 
cro Cold Forested Upper Slopes FFAR Fish Farming 
WUS Warm Upper Slopes WMGT Watershed Management 
WFU Warm Forested Upper Slopes VCML Vegetation Conservation 
Moderate Level 
Levels of PAstoral Culture WCML Wildlife Conservation 
Moderate Level 
D Oversown and Topdressed FISH Recreational Fishing 
E Dr.yland Cultivated HUNT Recreational Hunting 
TRAM Tramping 
BUT Recreational Boating 
VACB Vacation Building Development 
Suitability Assessments 
Highly 
Moderately 
~ 
Marginally 
Suitable Conditionally Suitable 
1.1 2.1 
Unsuitable 
3·1 
3.2 
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TABLE XXXII r COMPONENT LAND USE SYSTEMS OF THE INTEnRATED 
LAND USE PATTERN, INCLUDING FORESTRY 
Land Approx. Land Level of 
. System Area Unit Pastoral Land Utilisation Type 
and Unit (ha) Class Culture and Unit Suitability 
Sisters 
Sub s;ys tem 
1 490 O~ E RYSR (1.2), SGBE (1.1), 
COFS (2.1), HAYF (1.2), 
FISH (1.2). 
2 310 TER 
-
HYEP (1.2), FFAR (1.2) 
3 60 WET - WMGT (1.2), WCML (1.1), 
VCML (1.3) 
4 330 FAN D SGBE (1.1), COFS (2.1), 
TRAM (1.3) 
5 390 SMO D RYCR (1.2), COFS (1.1) 
6 130 -HMO ;n EXPF (1.2), EGBE (2.2), 
-- , 
BOAT (1.3) 
7 200 CLS D EXPF (1.2), EGBE (2.2) 
8 100 MLS D EXPF (1.2), EGBE (2.3) 
9 370 WLS D SGBE (1.2), OOFS (2.2) 
10 150 CMS D EGWE (1.2) 
11 160 WMS D EGWE (1.2), COFS (2.3) 
Brothers 
§.y:bs;ystem 
1 50 NTE 
-
HYEP (.1.2) 
2 200 CLS D EXPF (1.2), EGBE (2.2) 
3 170 CMS D IDWE(2.3) 
4 420 CUS - WMGT (1.3) 
5 180 CFU - WMGT (1.2) 
6 400 WUS 
-
WMGT (1.3) 
7 330 WFU - WMGT (1.2) 
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TABLE XXXII CONTINUED 
Land Approx. Land Level of 
System Area Unit Pastoral Land Utilisation Type 
and Unit ,(ha) , Class Culture and Unit Sui tab iIi ty 
Lake 
Sumner 
1 1010 FPL D SGBC (1.1), COFS (2.2) 
2 470 FTE,' 
-
VCML (1.;), WCML (1.1), 
TRAM (1.1) 
; 80 RTE E RYCR (1.1), HAYP (1.1), 
4 80 STF - HYEP (1.2) 
5 ;90 C]M - WMGT (1.2), TRAM (2.2), 
HDNT (1.2) 
6 1;0 WFU 
-
WMGT (1.2), HUNT (1.2) 
Total 6600 
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(f) Fodder Requirement 
Using the method described in Section 11.3.4, the following 
stock numbers are derivedl 
(g) 
7,500 Ewes 
2,400 Wethers 
2,475 Hoggets 
585 Cows 
300 Heifers 
These numbers utilise fodder as follows: 
Summer 
Autumn 
Winter 
Spring 
Total 
Extra required 
for storage 
TOTAL 
Labour Requirement 
(i) Agriculture 
(ii) Forestry 
some casual. 
(iii) Other Uses 
3 595 t DM 
2 255 t DM 
1 480 t DM 
3 450 t DM 
10 780 t DM 
865 tDM 
11 645 tDM 
5· man years permanent labour 
270 days casual labour. 
Uncertain, probably 2 man years plus 
I 
As described for land utilisation type. 
(11) Capital 
Capital Investment $300,000 
Fixed Costs 70,000 
Gross Margin Surplus (Agriculture) 47,980 
(For~stry) 630 . 
Total \ $ 48,610 
\ 
Defici t )$ 21,390 
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(i) Other Effects 
• As for Section 11.;.4 plus visual effects of forestry and 
possible extra erosion risk at harvest. 
(j) Conclusion 
Forestry is an unattractive option at the price level given. 
The increase in timber value would have to be considerable to make 
it viable, or alternatively discount rates would have to be markedly 
less than the 10 per" cent used here. 
Disruption is also caused to the pastoral management 
such that a'series of disjointed units evolve." Even without the 
financial disincentive this imposition could well make it 
impossible for pastoral farming, as described,to exist. 
The area of forest involved may also be too small for a 
commercial undertaking. 
\ 
11.4 Discussion of the Concept of Land Use Patterns 
and its Applioation 
As stated earlier, ,the range of land use patterns which 
, 
could be considered, is large. The examples given provide an 
indication of "the method by which alternative land use patterns 
may be assessed. If for some reason it is required that a given 
land unit be used for an alternative land utilisation type, a new 
land use system is then created and a new land use pattern is 
brought into being on that landscape. " 
Within land use patterns the stock feed requirement in each 
season can be measured against the supply for that seaSon. Where 
fodder is carried forward into another season, especially winter, 
the unit on which it is carried forward must be suited to stock use 
during that season. This was one of the criteria used when 
assessing the suitability, of land units for fodder conservation. 
The sensitivity of the land use pattern to ohanges in 
input and output prioes oan be assessed by varying these in the 
capital assessment seotion of the analysis. This was not 
demonstrated in the examples given, but an indioation of possible 
effeots was demonstrated in Seotion 5. 
Climate ohanges about the mean will affeot the position 
of the response ourve. Again this was only demonstrated in 
Seotion 5, and not in the simple models given. 
Teohnologioal ohange affeots the shape of the response 
ourve and henoe the overall benefits to be gained from a given land 
.use pattern. 
In all many variables oan be assessed wi thin the model 
of land use patterns. This approaoh oould be extended to form an 
operations researoh model for oomputer analysis. The assessment of 
a large number of variables oould then be made relatively quiokly, 
oompared to the more laborious use of the pooket oaloulator for the 
present study. 
12. CONCLUSION 
The Land Settlement Board draft High Country Polioy for 
1979 reoognises that the Board should be looking inoreasingly at 
roles other than farming for the use of the South Island high 
oountry. This report has developed a method of assessing the 
interaotion of a number of uses within the high country setting. 
In particular pastoral farming has been looked at as the main present 
use of the Upper Hurunui. The method developed has allowed the 
.impact of other uses and changing economies to be measured against 
the pastoral base. 
In developing the method the land systems approach has 
been used for analysing the physical aspects of the land and the land 
utilisation type approach for evaluating the use alternatives. The 
two are combined in the consideration of a range of land use 
patterns. 
This report has not gone as far as making recommendations 
for land use, but rather has developed the method by whioh this oan 
be done. The approaoh has been lengthy, but now it has been 
formulated it is almost oertain that it could be streamlined. This 
streamlining could well use computer methods for the assembly and 
analysis of the vast quantities of data involved. 
In short a workable method of assessing a range of impaots 
on a partioular land use has been evolved. 
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APPENDIX I 
BIRD SPEXJIES OBSERVED IN THE STUDY .AREA 
,The following list of birds found in the study area is derived from 
tlBird Distribution in New Zealand - A Provisional Atlas 1969-1918" 
by Bull et al. 
Australian bittern 
bellbird 
black-backed gull 
black-billed gull 
black-fronted tern 
black shag 
black swan 
blackbird 
brown creeper 
Canada goose 
chaffinch 
crested crebe 
goldfinch 
greenfinch 
grey duck 
grey warbler 
harrier 
hedge sparrow 
kea 
kiwi (unidentified type) 
morepork 
New Zealand falcon 
New Zealand pigeon 
New Zealand pipit 
paradise shelduck 
red poll 
shining cuckoo 
silvereye 
skylark 
song thrush 
South Island fantail 
South Island kaka 
South Island rifleman 
South Island robin 
spur-winged plover 
starling 
tu1 
White-backed magpie 
I White-faced heron 
yellow breasted tit 
yellow-crowned parakeet 
yell ow hammer 
yellowhead 
Botaurus stellaris 
Authornis mel anura 
Larus dominicanus 
Larus bulleri 
Chlidonias hybrida 
Phalacrocorax carbo 
Cygnus atratus 
Turdus merula 
Finschia novaeseelandiae 
Branta canadensis 
,Fringilla coelebs 
Podiceps cristatus 
Carduelis carduelis 
Garduelis chloris 
Anas superciliosa 
Ge:rxgone igata 
Circus approximans 
Prunella modularis 
Nestor notabilis 
Ap t eryx .!i!P.. 
Ninox novaeseelandiae 
Falco novaeseelandiae 
Hemiphgga novaeseelandiae 
Anthus novaeseelandiae 
Tadorna variegata 
Acanthis flammea 
Chalcites lucidus 
Zosteropslateralis 
Alauda arvensis 
Turdus philomelos 
Rhipidura fuliginosa fuliginosa 
Nestor merieionalis meridionalis 
Acanthisitta chloris chloris 
Petroica anstralis australis 
Lobibyx novaehollandiae 
Sternus vulgaris 
Prosthemadera novaeseelandiae 
Gymnorhina tibicen hypoleuca 
Ardeanovaehollandiae 
Petroica macrocephala macrocephala: 
Cyanoramphus auriceps 
Emberiza citrinella 
Mohoua ochrocephala 
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APPENDIX II 
PLANT SProlES REFERRED 'ill IN TEXT 
broadleaved snow tussock 
browntop 
choumollier 
clovers 
cocksfoot 
danthonia 
Douglas fir 
Dracophyllum 
hard tussock 
kanuka 
manuka 
matagouri 
midribbed snow tussock 
mountain beech 
narrow-leaved snow tussock 
perennial ryegrass 
red beech 
red clover 
red tussock 
silver beech 
silver tussopk 
slim snow tussock 
snow tussocks 
swedes 
sweet vernal 
turnips 
white clover 
Yorkshire fog 
Chionochloa flavescens 
Agrostis tenuis 
Brassica oleracea 
Trifolium !!.l2l2.. 
Dactylis glomerata 
Notodanthonia setifolia 
Pseudotsuga menziesii 
Dracophyllum !!.l2l2.. 
Festuca novae-zelandiae 
Leptospermum ericoides 
Leptospermum scoParium 
Discaria toumatou 
Chionochloa pallens 
Nothofagus solandri var. (cliffortioides) 
Chionochloa rigida 
Lolium perenne 
Nothofagus fusca 
Trifolium pratense 
Chionochloa rubra 
Nothofagus menziesii 
Poa caespitosa 
Chionochloa' macra ~ 
Chionochloa !!.l2l2.. 
Brassica napabrassia 
Anthoxanthum odoratum 
Brassica rapa 
Trifolium repens 
Holcus lanatus 
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ANIMAL SProlES REFERRED TO IN TEXT 
oattle :Bos taurus 
ohamois Rubioapra rubioapra 
hare Lepus europaeus 
opossum Triohosurus vulpeoula 
pig Sus sorofa 
rabbit O;£;y:oto lagus ourdoulus 
red deer Cervus elaphus 
sheep Ovis ovis 
. 
APPENDIX IV 
CALCULATION OF INPUT VALUES FOR ASSESSING 
CULTURAL RESPONSE PATTERNS 
273· 
A. Native Pastures 
No cost. 
B. Subdivided Native 
Capital Cost • 2 kilometre fence per 100 hectares 
· 
at $2.50 per metre = $5,000 
or $500 per 10 hectares. 
Expected fence life 30 years 
Cost of Capital 10 per cent 
Therefore annual cost $53. 
Maintenance Estimated $12 per annum. 
Total • $65 per annum for 10 hect'ares. 
· 
C. Topdressed Native 
Capital Cost Subdivision (as above) = $500. 
Ini tial fertiliser 5 tonnes per 10 hectares 
at an applied cost of $400. 
Expected life of fence - 30 years 
Cost of initial fertiliser can be spread 
over an indefinite period. 
Therefore annual cost $93. 
274. 
Maintenance I Fencing $12 per annum 
Total 
Fertiliser 2.5 tonnes per 10 hectares 
alternate years, equals 1.25 tonnes per 
annum • 
. Cost (applied) = $100. 
Total annual maintenance = $112. 
$205 per annum for 10 hectares. 
D. Oversown and Topdressed 
Capital Cost 2.5 kilometre fence per 100 hectares 
at $2.50 per metre = $6,250-
. or $625 per 10 hectares. 
Fertiliser 6.25 tonnes applied $500 
Seeds, pelleted and applied by 
air $1,200 
An annual cost of: 
Fencing $ 67 
Fertiliser 50 
Seeds 158 
$275 
Maintenance Fencing $ 15 
Fertiliser $100 
Total annual maintenance $115 
Total $390 per annum for 10 hectares. 
f' 
E. Dryland Cultivated Pasture 
,Capi tal Cost I 425 metre fence at 
$2.35 per metre 
Fertiliser 6.25 tonnes applied 
Seeds 
Cultivation 
An annual cost of: 
Maintenance Fencing 
Fertiliser 
Pasture renewal 
Total annual maintenance 
Total $590 per annum for 10 hectares. 
F. Irrigated Cultivated Pasture 
Capital Cost Fencing (as above) 
Fertiliser (as above) 
Seeds (as above) 
Cultivation (as above) 
Irrigation plant 
$20,000 for 50 hectares = 
An annual cost of -
~, 
Maintenance Fencing 
Fertiliser 
Pasture Renewal 
Irrigation 
Total annual maintenance -
275. 
$1,000 
$ 400 
$1,000 
$ 700 
$ 316 
$ 24 
$ 100 
$ 150 
$ 274 
$1,000 
$ 400 
$1,000 
$ 700 
$8,000 
$ 940 
$ 24 
$ 125 
$ 100 
$ 551 
$ 800 
Total $1,740 per annum for 10 hectares. 
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APPENDIX V z GLOSSARY 
Glaoio-fluvial' Of both glaoial and river influenoe, as in a 
valley system. The original shaping of the valley is of 
glaoial origin but the present landsoape is influenoed to a 
large extent by the river system. 
Greywaoke A oonglomerate rook of oompressed sandstone or 
mudstone. 
Halfbred Sheep A breed of sheep sui ted to hill fanning. The 
halfbred is defined as being "the progeny of Merino and 
long-wool sheep of any pure breed, the result of not ,less 
than'15 years f breeding" (Stevens, P .G., 1961. Sheep; 
Part II Sheepfarming Development and Sheep Breeds in New 
Zealand. Whi toombe and Tombs, Christohuroh. Page 100.) 
, 
The long-wool sheep used is oommonly the English Leioester. 
Land System "A composite of related units, as an area, or 
group of areas, throughout whioh there is a reourring pattern 
of topography, soils and vegetation. A ohange in the 
pattern determines the boundary of a land system." 
(Christian, 1957.) 
Land Unit An area in whioh the oonformity of the major features 
is suoh that a partioular land use will give similar results 
throughout the unit. 
Land Use Pattern The pattern of land use systems within the 
landsoape. If one land use system is ohanged a new land use 
pattern ooours. 
Land Use System The oombina tion of a land mapping unit and a 
pertinent land utilisation type in whioh the oolleotion of 
elements and their relationships is important. 
211· 
Land Utilisation TYPe A specific way of using the land described 
in terms of the key attributes; produce, labour, capital 
management, technology and scale of operations. The land 
utilisation type is described with reference to a specific 
socio-economic and institutional setting. 
Lithology The science of the nature and composition of the 
Loess 
rocks. In this case given to be the understanding of the 
structural geology. 
Soils formed by the deposit of wind-blown material. 
Melange An area of disrupted sediments. The geologic pattern 
is produced by a combination of thrusting and gravity sliding. 
Moraine The deposit of rock and other debris by a glacier. 
Moraine may be terminal, that is at the foot of the glacier, 
or lateral, that is at the sides of the glacier. 
Pastoral Lease A lease of land under the Land Act 1948. The 
lease is for a .termof 33 years with a perpetual right of 
renewal for the same term, but with no right of acquiring the 
fee simple (freehold title). The rights of the lessee are 
for the pasturage of stock. Stock limitations are set by the 
Land Settlement ::Board. All burning and disturbance of the 
soil sUrface is only by the permission of the ::Board. 
Precipitation The fall of moisture as rain, snow, hail or fog. 
Soil Association A mapping unit used for patterns of soils which 
occur in a regular and predictable manner on a landscape. 
Profiles are usually unalike, and commonly consist of a 
drainage sequence. 
Soil Set Compound mapping units devised for general soil surveys 
of New Zealand. They are comprised of soils with like 
278. 
profiles or like assemblages of profiles occurring on 
distinct landscape units. 
Triassic Age The geological time period approximately 200 million 
years ago. 
Two-tooth A sheep, usually one year of age. The description 
refers to the appearance of the first two incisor teeth. 
These usually appear between the ages of 12 and 18 months. 
The next two incisors usually do not appear until between 
21 and 24 months. 
.1' 
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